













adapek rukuys asar atres ukdujus habmeS - ainurak nad tamkin alages sata ,bbaR ay uM - uM  
gnayas nad hisak ,atnic nagneD - ini kited aggnih nahatreb asib abmah hal uM  
umli nad nizi nagneD - ini naiju aumes itawelem upmam abmah uM  
…ibbaR aY  
iuhategneM ahaM gnaY uakgnE  
gnayayneP nad hisagneP ahaM gnaY uakgnE  
ayahac irad abmah nakhuaj uakgnE hanrep nagnaJ - napalegek malad akitek uM  
abmah tagnames nakmadap uakgnE hanrep nagnaJ  umli tutnunem gnaujreb kutnu  
tarihka nad ainud kutnu nakiabek nakukalem malad abmah nalaj naktaases uakgnE hanrep nagnaJ  
 ini silut ayrak ayniaseles nagned bbaR ay ukadap nakhaidah uakgnE gnay nalisahrebek kicrepeS  
yA kutnu ini silut ayrak nakhabmesrep uK  atnicret adnaha namsikluM   ukadnubI nad itnayirsuJ  
Y gna  asaitnanes  rucnem ,naka’odnem ulales ayngnayas hisak nakha  atic ayniapacret imed - .ukatic  
ipmim iapaggnem malad abmah lawa hakgnal idajnem ini silut ayrak halnakidaJ - naped ek ipmim .niimaA .  
…hisaK amireT  
 kutnureT PM,.P.S ,anaskO ubI  ubI nad  PM,.dP.S ,higaraS anabboR  
nakirebid gnay nahara atres nagnibmib ,umli sata gnibmibmep nesod ukaleS  
gnayas hisak nad tamhar halnakireB - ukignayaynem nad ihisagnem gnay akerem adapek ,uM  
…niimaA  
li( hamkih nakirebmem aiD“ ikadnehekid gnay apais adapek )anugreb gnay um - .ayN  
 .kaynab gnay nakijabek tapadnem halet ai aynhuggnuseS ,uti hamkih tapadnem gnay apais gnaraB  
gnaro naknialem natagnirep amirenem gnay haladait naD - .”lakareb gnay gnaro  
lA .S.Q( - )962 :haraqaB  
lakawaT nad rabaS ,rajaleB“ ” 
  
 
T NAPACU E HISAKAMIR  
 
hutakarabaw ihallutamharaw mukiala’umalassA  
nimala’libbar ihalliludmahlA p alages , iju  igab   hallA nahbuS w uha t a ala’a  
m halet gnay ainruk nad tamhar nakirebme - ayN   tapad silunep aggnihes
 nakiaseleynem  kutnu nakpacuid malas nad tawalahS .kiab nagned ini rihka sagut
 uaileb anerak ,mallaS aW ihalA’uhallalahS dammahuM hallulusaR atik nagnujnuj
 nagned hunep gnay namaz ek hayilihaj namaz irad aisunam tamu awabmem halet
mli .ini gnarakes itrepes nauhategnep u  
S  ispirk gnay  reb  luduj “ radaK   namananeP adaP tubmaG hanaT orkaM araH rusnU
( sanaN namanaT epitoneG tapmE  susomoc sananA  natamaceK iD )rreM ).L(
riliH irigardnI netapubaK ayaJ sapmeK  ”  nakapurem ini nu tarays utas halas  kut
mem eP anajraS raleg halorep nainatr   igolonketorgA idutS margorP adap  satlukaF
.uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP nad nainatreP  
nakiapmasid ini natapmesek adaP   gnay kahip aumes adapek hisakamiret
 nad nautnab nakirebmem halet : adapek nakujutid gnay nagnorod  
.1  gnas gnay aut gnaro audeK ilunep ta  adnahayA ,itamroh nad ignayas s
namsikluM  nad   adnubI itnayirsuJ   ,tagnames nakirebmem asaitnanes gnay
 nad isavitom  hisak hunep nagned nakrasebmem halet ayas  gnay atnic nad gn
a’od atres sulut   aggnihes ,uktabehret nataukek halada ayndujus paites malad
 helorepid halet gnay apa agomeS .anajras raleg helorepmem tapad silunep  ini
tarihka nupuam ainud id um kana kutnu anugreb nad taafnam idajnem . 
.2  apaB .gA.M ,.gA.S ,nidihajuM damhkA .H .rD .forP k  les  rotkeR uka
.uaiR misaK firayS natluS iregeN malsI satisrevinU  
.3  ,.tP.S ,nawrE idE kapaB  ,.cS.M  D ukales D.hP  nad nainatreP satlukaF nake
uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP . 
.4  I nakeD likaW ukales .cS.M ,amatarpalsaT nawrI .rD kapaB  , bI  inairT .rD u
.PM ,tP.S ,aniledA  B ,II nakeD likaW ukales  ,tP.S ,ilA idaysrA .rD kapa
III naked likaW ukales .cS.rgA.M   nakanreteP nad nainatreP satlukaF
.uaiR misaK firayS natluS iregeN malsI satisrevinU  
  
 
.5  iS.M ,dP.S ,maZ nashkI ayirkuS .rD kapaB  ales auteK uk   idutS margorP
igolonketorgA   iregeN malsI satisrevinU nakanreteP nad nainatreP satlukaF
.uaiR misaK firayS natluS  
.6  ubI  PM,.P.S ,anaskO   nad I gnibmibmeP ukales  ubI  ,higaraS anabboR
 PM,.dP.S  gnay II gnibmibmep ukales  ,tagnames nakirebmem asaitnanes
 naitahrep amales isavitom atres amales ayn   aggnih 1S iduts inalajnem silunep
 nakirebmem halet gnay ,iaseles  ,nagnibmib nad naitahrep ,tahisan  
isavitom .ini ispirks nusuynem silunep amales asaib raul gnay ayn  
.7  anivrE ubI   iS .M ,.PS ,itnayrA  nad I ijugneP ukales  .rD ubI  ,.PS ,aniamsoR
iS .M  y II ijugneP ukales  nakirebmem halet gna naras   tafisreb gnay
 ispirks nusuynem silunep amales aynisavitom atres nakusam nad nugnabmem
.ini  
.8   ubI PM,.dP.S ,higaraS anabboR  ales  ulales gnay kimedakA tahesaneP uk
nakirebmem  om ,nahara ,tahesen isavit  .silunep adapek   
.9  aK ,nesoD huruleS A sativiC nad ,nawayr  nad nainatreP satlukaF akimedak
 halet gnay uaiR misaK firayS natluS iregeN malsI satisrevinU nakanreteP
nabmem fitka itukignem malad silunep ut .nahailukrep sati  
.01  d inaY irtuP hadnI atnicret ukkidA  asaitnanes gnay ailirpA irtneV na
.a’od atres isavitom ,tagnames ,nagnukud nakirebmem  
.11   sapmeK aseD id adareb gnay sanan nanubekrep nahal kilimep kapaB
 naknizignem halet gnay riliH irigardnI netapubaK ayaJ sapmeK natamaceK
rep tapmet iagabes nahal naanuggnep .naitilenep naaboc  
.21   a’od nakirebmem turut gnay raseb agraulek hurules nad ibiB ,namaP ,keneN
ini ispirks naiaseleynep malad narepreb nad  
.31   uk PS gnaujep tabahaS ardnegnaP ikiR , iduyhaW irT  ,  ,.P.S ,hazmaH
itnawarpirT  , itaimuJ  , kilohkuM ludbA dammahuM ,harasyaM  ikziR ,
idmahlA  .P.S ,artuP  , niduriahK mamI  amas gnay tabahas -  gnaujreb amas
 ,hasus nupuam gnanes taas id ada asaitnanes nad raleg naktapadnem kutnu
.ini ispirkes nanusuynep nupuam naitilenep taas utnabmem ulales  
.41   igolonketorgA F lakol raseb agrauleK  :4102 A  ,amatarP ohcisuZ iwf
 ,otnairdneW iohK mamI ,nawaiteS irbmA ,iduyhawirT ,ardnegnaP ikiR  ,nidur
S irA  ,P.S adnaG nidurfay F akiseJ inayirda  P.S aksisnarF senA ,  P.S  akihD ,
  
 
P asileM inairA irtiF ,irtu  P.S  , harasyaM  norkuS.M ,P.S ,irasalamuK itaR ,P.S ,
dnE ,P.S ,gM  ,dijaM ludbA .M ,P.S ,ynairdaF acisseJ ,P.S ,uyahaR irS ha
luzizA ,P.S ,iradnaluW avoN ,P.S ,irtiF amizuR   akiF .M ,hasmaH irqiF
 ,P.S ,hisA irtsaS ,nawainruK oiD irT ,nifirA naker hurules nad -  naker umlI  
hiarem kutnu gnaujreb hisam gnay igolonketorgA  raleg  S anajra . 
.51  S uktabaha  namsirE , airakaZ ,ladfA idneR  ,  ,artuP imorddA  ,lazirfA namsuraD
 ,hannajruN itiS ,nawaiteS irmA irebmem nad utnabmem kaynab gnay  nak
 tagnames nad isavitom ini ispirks naiaseleynep sesorp malad . 
.61   nad ayas ispirks nakiaseleynem malad gnukudnem ulales gnay laiseps gnarO
 utiay akud nupuam akus naadaek malad gnolonem inadamhaR iffeD . 
.71  nameT - namet   ketkarP awsisahaM  gnapal ajreK uP .TP id  alauK ubmaS ual
nruK inaV ,adiysaR aidaN :6102 nuhaT nahalibmeT konE  ,P.S namiduB ai
.ardnegnaP ikiR nad hazmaH  
.81  nameT - namet  ailuK  id 7102 atayN ajreK h  natamaceK panareP   netapubaK
uluH irigardnI   naamasrebek amales isavitom nad narubih sata hisak amiret
.atik  
rupmesid ulrep gnay nagnarukek tapadret hisam ini ispirks nasiluneP  igal nakan
d nakitirk nad naras nagned kahip aumes ira t aw uhanahbuS hallA agomeS . ala’a  
kifuat nad hakreb nakhapmilem -N  ini ispirks agomes nad aumes atik adap ay
A .acabmep hurules kutnu aguj ipat silunep igab aynah kadit taafnamreb a im  ni  
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RATNAGNEP ATAK  
 
 gnay ,TWS hallA taridahek nakpacu silunep rukuys nad ijup ,halliludmahlA
hayadih nad kujnutep nakirebmem halet - ayN  , unep aggnihes d sil  tapa
ispirks nakiaseleynem   luduj nagned “ radaK   araH rusnU  orkaM  hanaT
N namanaT epitoneG tapmE namananeP adaP tubmaG ( sana A  sanan
 susomoc l( . ).  rreM ) H irigardnI netapubaK ayaJ sapmeK natamaceK iD rili .”  
 dammahuM ibaN adapek nakharucret asaitnanes agomes malas atreseb tawalahS
 ,WAS ay nadaluat irus irebmem atres umli nad naraja  awabmem gnay  kiab gn
 nad ainud id tamu kutnu .kalek tarihka id  
P p ini natapmesek ada  adapek hisakamiret nakpacugnem silune  adnahayA
 ,naka’odnem asaitnanes gnay itnayirsuJ atnicret adnubI nad namsikluM atnicret
 imed ayngnayas hisak nakharucnem  nasilunep ayniapacret ispirks   siluneP .ini
 adapek aguj hisakamiret nakpacugnem ubI  S anaskO  ,.P P.M  . P iagabes  gnibmibme
nad I   ubI  nabboR .P.M ,.dP.S ,higaraS a  P iagabes  halet gnay II gnibmibme
 atres nakusam nakirebmem  nasilunep malad nahara ispirks   .ini  
 ada gnay nasatabretek nad nagnarukek iagabreb iradaynem aguj siluneP
kek nad naurilekek idajret nanikgnumek aggnihes  malad nagnaru nasilunep  ispirks  
 nakparahid tagnas nugnabmem ayntafis gnay naras nad kitirk ,uti anerak helO .ini
raseB .gnatadnem asam id nakiabrep anug   agomes silunep naparah ispirks   ini
.nauhategnep umli nad acabmep igab taafnamreb tapad  
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namananep malad anam gnay ,sanan nanubekrep lartnes iagabes riliH irigardnI  ayn
 nakukalid ulrep gnay aynnaahasugnep malad akam tubmag nahalid nakukalid
nakupumep apureb .  naitilenep naujuT  arah rusnu radak iuhategnem kutnu ini
 id sanan namanat epitoneg tapme namananep hayaliw adap tubmag hanat orkam
riliH irigardnI netapubaK ayaJ sapmeK natamaceK   kutnu rasad iagabes nad
kupup isadnemoker nakujur  . peS nalub adap nakukalid halet ini naitileneP  rebmet
 nad 8102 rebmeseD iapmas hanat lepmas nalibmagnep  tubmag   inatep nubek id
riliH irigardnI netapubaK ayaJ sapmeK natamaceK sapmeK aseD id sanan  .
 ini naitileneP  gnay sanan epitoneg tapme namananep isakol tapme id nakukalid
 nagned naukalrep nakidajid  utiay ilak agit kaynabes nagnalu  hayaliw adap
 .neeuQ nad udaM ,rubuB ,akgnaB epitoneg  natamagnep retemaraP utiay   Hp
 ,)gM( muisengaM ,)aC( muislaK ,)K( muilaK ,)P( rofsoF ,)N( negortiN ,hanat
C nad )S( rufluS - kinagrO s haloid helorepid gnay ataD . itats arace  ucagnem cits
A adap  avon ( pakgneL kacA nagnacnaR LAR )  ayntujnales tubmag hanat lepmaS .
lepmas 21 kaynabes utiay muirotarobal id sisilanA id  .  ini naitilenep irad lisaH
halada  rusnu radak   epitoneg tapme namananep hayaliw adap tubmag hanat orkam
 rusnu nad hanat Hp radak adap atayn naadebrep ikilimem kadit sanan namanat
P arah - C nad gM ,aC ,aidesret -  hayaliw tapmeek irad ipatet naka ,kinagro
rusnu adap atayn naadebrep ikilimem sanan namananep  N arah - S nad K ,latot -
.aidesret  









 RUOF FO GNITNALP NO LIOS TAEP NO SNEIRTUN ORCAM  
( EPYTONEG ELPPAENIP sananA  susomoc  ).L(   )RREM  




igoY  irvoN  idaY  )35620128411(  
fo ecnadiug eht rednU  anaskO  dna  anabboR  higaraS  
  
TCARTSBA   
tnalp elppaenip fo retnec eht sa riliH irigardnI  ni tuo deirrac si hcihw ,snoita
dnaltaep   si enod eb ot sdeen tahw ,noitavitluc fo ssecorp eht ni ,gnitnalp
gnizilitref  .  eht ni lios taep no orcam tneirtun enimreted ot saw hcraeser sihT
 irigardnI tcirtsiD ayaJ sapmeK eht ni elppaenip epytoneg ruof fo aera gnitnalp
w  hcraeser sihT .ycneger riliH ni detcudnoc sa   dna 8102 rebmeseD ot rebmetpeS
 ayaJ sapmeK ,egalliV sapmeK ni snedrag remraf elppaenip ni taep gnilpmas lios
 thgieh sa tnemtaert ruof desu hcraeser sihT .ycnegeR riliH irigardnI ,tcirtsidbuS
 deifissalc ,akgnaB yleman ,snoitacilper eerht dna   .neeuQ dna udaM ,rubuB  ehT
 ,)K( muissatoP ,)P( surohpsohP ,)N( negortiN ,Hp lios erew retemarap devresbo
C dna )S( rufluS ,)gM( muisengaM ,)aC( muiclaC -  .cinagro  eht fo stluser ehT
desu )AVONA( ecnairav fo sisylanA ot refer hcraeser dessecorp yllacitsitats  
 eht ni saw elpmas lios taep txen ehT .)DRC( ngiseD dezimodnaR yletelpmoC
 orcam eht taht era yduts siht fo stluser ehT .selpmas evlewt sa ynam yrotarobal
 fo aera gnitnalp eht ni lios taep fo level tnemele  elppaenip fo sepytoneg ruof
s evah ton did stnalp P elbaliava dna slevel Hp lios ni secnereffid tnacifingi -
C dna gM ,aC ,stneirtun -  ereht saera gnitnalp elppaenip ruof eht morf tub ,cinagro
N no secnereffid tnacifingis erew - S dna K ,latot - stneirtun elbaliava  
 






.I  NAULUHADNEP  
 
.1.1  gnakaleB rataL  
( sanaN namanaT  susomoc sananA )rreM .L   utas halas nakapurem
,kkd artupaS( aisenodnI id nakgnabmekid suret gnay arutlukitroh satidomok  
)4102 haub sinej kusamret sanaN . -  ikilimem anerak nakgnabmekid gnay nahaub
 .iggnit gnay imonoke isnetop  natakgninep imalagnem aisenodnI id sanan iskudorP
102 nuhat adap not 863.888.1 utiay 2  .7102 nuhat adap not 631.629.1 idajnem
.)7102 ,kitsitatS tasuP nadaB(  
iD  102 nuhat kajes natakgninep imalagnem sanan iskudorp uaiR 2  nagned
halmuj  iskudorp  7102 nuhat iapmas not 058,67 .  ,uaiR isniporP iD  riliH irigardnI
 nagnabmegnep kutnu isnetop ikilimem gnay netapubaK utas halas nakapurem
an nanubekrep 102 nuhat adaP .san 2  netapubaK 7102 nuhat nagned iapmas
 riliH irigardnI  sanan iskudorp iagabes sanan haub not 289.9 iskudorpmem halet
)7102 ,uaiR kitsitsatS tasuP nadaB( uaiR isniporP kutnu  irigardnI netapubaK .
nan haftun amsalp ikilimem gnay haread utas halas nakapurem riliH  pukuc gnay sa
 id aynsusuhk ,uaiR isnivorP id sanan namananeP .uaiR isnivorP id raseb
 uaiR .tubmag hanat id nakukalid raseb naigabes riliH irigardnI netapubaK
 aggnihes saul gnay tubmag nahal ikilimem gnay haread utas halas nakapurem
akaraysam raseb naigabes  namananep kutnu tubmag nahal naktaafnamem uaiR t
.sanan  
 awhab nakataynem ,)1102( itkebuM naitilenep lisah turuneM  isnivorP
tubmag nasaul iaynupmem uaiR  2,047.063.4 rasebes   irigardnI anamid ,ratkeh
 riliH ayntubmag nahal saulret netapubaK nakapurem naigabeS .   id nahal raseb
 nakapurem riliH irigardnI haread  hanat irad iridret gnay turus gnasap awar nahal
hanaT .tubmag   turunem anamid ,inuh kayal kadit nahal paggnaid gnires tubmag
 )S4P( turuS gnasaP nahawasreP naakubmeP keyorP naanaskalep namalagnep
 asib kadit anerak aynnahal naklaggninem raseb naigabes nargimsnart inatep
rus gnasap tubmag nahal halognem nad naktaafnamem kreb araces tu  natujnale
)5002 ,atrakidairuS( ubmag hanaT .  turus gnasap nahal adap t ikilimem   namasaek
hanat   nad  id asib nad isataret tapad ipatet naka ,hadner gnay gnay arah rusnu
 hallurimA turuneM .kiab araces halo id akij nainatrep nahal kutnu naktaafnam
 2 
 
 ,)7102( kkd u  hanat naalolegnep ulrep turus gnasap awar nahal naktaafnamem kutn
 igab aidesret tapad arah rusnu nad isataret tapad hanat namasaek raga kiab gnay
.namanat  
nay hanat rutkurtS  namanat nahubmutrep igab kiab g  naiausesek halada
 .hanat malad orkam arah nagnudnak aratna rusnU -  laisnese gnay orkam arah rusnu
 utiay namanat nagnabmekrep nad nahubmutrep kutnu nakhutubid  ,negortiN
muisengaM ,muislaC ,muilaK ,rofsoF  ,  nobraK nad  rufluS  ( 2102 ,inimtaR  .)
naikimed numaN p , gnadib kutnu tubmag nataafname   nainatrep  kutnu kiab
.nakayapuid gnades sanan namanat itrepes nanubekrep nupuam nagnap namanat  
 nahal idajnem nakisgnuf hilaid gnay tubmag nahal nataafnameP
 .nakayapuid gnades ini taas sanan nanubekrep  malad nataigek iagabreB
rusnu raga nakukalid tubmag nahal nahalognep -  tapad tubmag hanat arah rusnu
 nakukalid ulrep gnay aynnial ayapU .sanan namanat helo kiab nagned nakanugid
 arac nagned utiay sanan nanubekrep kutnu tubmag nahal nataafnamep kutnu
at orkam arah rusnu sisilanagnem  naujutreb gnay tubmag han  iuhategnem kutnu
 arah rusnu ihunemem imed tubmag hanat orkam arah rusnu radak naadebrep
.sanan namanat helo nakhutubid gnay orkam  
 hanat id namananep adap sanan namanat lisah naktakgninem kutnU
d amaturet turus gnasap haread tubmag  nakukalid ulrep rilih irigardnI netapubaK i
 .tubmag hanat orkam arah rusnu sisilana ahasu  arah rusnu sisilana ayngnitneP
 tubmag nahal id sanan namanat kupup isadnemoker kutnu tubmag hanat orkam
 gnay sanan namanat iskudorp natakgninep kutnu naujutreb gnay  nahal id manat id
.tubmag  rak helO nagnabmekrep ianegnem naijak ,aynane   sanan nanubekrep
 raseb aparebes nagned  naadebrep  nahal id aidesret gnay orkam arah nagnudnak
 tubmag  turus gnasap haread nakukalid ulrep  .  gnay nasadnal idajnem ini laH
ratalem   ignakaleb .ini naitilenep  
 ,sataid naiaru nakrasadreB  silunep akam halet   nakukalem p  naitilene
radaK“ luduj nagned   tapmE namananeP adap tubmaG hanaT orkam araH rusnU
( sanaN namanaT epitoneG  susomoc sananA L( .)  sapmeK natamaceK id )rreM





.2.1   naujuT  
naitileneP  iuhategnem kutnu naujutreb ini   hanat orkam arah rusnu radak
 sapmeK natamaceK id sanan epitoneg tapme namananep hayaliw adap tubmag
rilih irigardnI netapubaK ayaJ  
 
 .3.1  taafnaM  
.a  gnatnet isamrofni naktapadnem kutnU  nat arah naaidesretek tubmag ha  
.b   sanan iskudorp nad nagnabmegnep kutnU  ayaJ sapmeK natamaceK id
rilih irigardnI netapubaK  
.c   nahalid sanan namananep adap kupup isadnemoker kutnu rasad iagabeS
 tubmag  
 
.4.1  sisetopiH  
halada ini naitilenep irad sisetopiH   rusnu radak naadebrep tapadret  arah
m adap tubmag hanat orka  namananep hayaliw   tapme  epitoneg  namanat  id sanan
















.II  AKATSUP NAUAJNIT  
 
.1.2  tubmaG hanaT  
 adap kinagro nahab irad kutnebret gnay hanat nakapurem tubmaG
 ,ria hunej isidnok adap kinagro nahab isalumuka ,awar uata nagnukec ifargoisif
 ,boreana  ,tabmal tagnas nalajreb kinagro nahab nakabmorep sesorp nakbabeynem
 tubmag hanat kutnebmem gnay kinagro nahab isalumuka idajret aggnihes
( 2102 ,rimatsuM nad idiluaM  .)  nalajreb gnay kinagro nahab nakabmorep sesorP
bret tubmag hanat nakbabeynem tabmal tagnas nuhatreb amales kutne -  .nuhat
 irad nuhat nasutar utkaw akgnaj malad imala araces kutnebret tubmag hanaT
 aynsata id hubmut gnay isategev nakupalep  .)9991 ,kugkugajdaR(  tubmag hanaT
 helo ihuragnepid gnay arah rusnu naka ayak gnay kinagro nahab irad kutnebret
 .utnetret haread  helo kutnebid aisenodnI id tubmag ,aynnial siport tubmag itrepeS
 negortin nad ningil nagnudnak naka ayak gnay siport isategev udiser isalumuka
.)2102 ,inimtaR(  
 magareb gnay aimik kitsiretkarak ikilimem aisenodnI id tubmag hanaT
 gnutnagret  gnay isategev sinej nad nalabetek ,murtbus adap larenim sinej adap
 aynisisopmoked takgnit atres tubesret tubmag nusuynem 7002, iwlA(  nahaL .)
 ,larenim hanat nagned adebreb pukuc gnay akisif nad aimik tafis ikilimem tubmag
tkatak nakitahrepmem ulrep aggnihes  .nahalognep nakukalem malad aynkitsire
 nakujnunem nagnatamek takgnit ialinem malad tubmag aimik tafis narukugneP
 nahab isamrofsnart sesorp helo ihuragnepid ini lah ,iggnit tagnas gnay namagarek
em tapad tubmag hanat aimik tafiS .tubmag malad ada gnay aimik  gniries takgnin
 kinagro nahab nakabmorep aynidajret .)0102 ,nianruK(  
 )1( :utiay ,epit tapme idajnem igabid tubmag ,aynnalabetek nakrasadreB
mag  05 nalabetek nagned lakgnad tub – c 001  )2( ,m  nagned gnades tubmag
 101 nalabetek – 002  c  malad tubmag )3( ,m 2 nalabetek nagned 10  – 3 00  c  nad ,m
3 > nalabetek nagned malad tagnas tubmag )4( 00  c  m  idairtuS nad atrakidairuS(
nikames nakasarid tubmag nahal naadarebeK .)7002   anerak aynnarep gnitnep
ep nakniamem nad ,lairtserret nobrak %03 irad hibel napmiynem ini nahal  nar
 .itayah namagarakenaek arahilemem atres igolordih sulkis malad gnitnep
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 kapmad naklisahgnem halet kiab gnay tubmag nahal naalolegnep tapmet aparebeB
 nagnukgnil padahret fitisop  .)9002 ,namtoH nad idaitsI(  
 ulales imala naadaek malad tubmag nahaL  nuhat gnajnapes ria gnanegret
 ilaucek ,ayadidub nahal iagabes nakanugid kutnu naknikgnumem kadit aggnihes
isamalker nakadaid uluhad hibelret .  tubmag hanat adap amatu nahalasamreP
masa nagnudnak halada nainatrep nahal nagnabmegnep kutnu -  kinagro masa
nucareb   nahab isisopmok nagned aynnagnubuh tare tagnas nad iggnit gnay
 raseb halmuj malad tapadret gnay kinagro masa utas halaS .tubmag hanat kinagro
adap   .tamuh masa halada tubmag hanat  lakgnad tubmag adap sata nasipal adaP
ad iggnit hibel Hp iaynupmem gnurednec ( labet tubmag ir  dna hallutamkiH
4102 ,namrakuS ).  gnurednec tubmag hanat id adareb gnay kinagro masA
 .tubmag namaladek nagned gniries gnarukreb  naroilema nahab ,sitiroet araceS
tafis iaynupmem halada laedi gnay -  tapad ,iggnit asab nahunejek tafis
 ,pakgnel gnay arah rusnu nagnudnak ikilimem atres ,tubmag Hp naktakgninem
 ikiabrepmem naupmamek iaynupmem nad kupup iagabes isgnufreb aguj aggnihes
tkurts  tubmag hanat ru  .)9002 ,kkd iniR(  
 pasa tubak aynidajret babeynep utas halas paggnaid gnires tubmag nahaL
 gnay rudit nahal iagabes paggnaid nad natuh narakabek tabika uaramek misum id
 .paragret kadit halas nakapurem tubmag nahal nataafnamep naikimed nagneD   utas
 aynidajret hagecnem nad inatep natapadnep naktakgninem kutnu ayapu
 ayapu nakapurem tubmag nahal id sanan nagnabmegneP .nahal nakasurgnep
 muleb gnay nahal isnetop naktaafnamem malad haread utaus utnabmem kutnu
bmem kutnu ahasu iagabes nad naktaafnamid  inatep nakayadre  ,kkd onoyhaC(
.)4102  
 
.2.2  orkaM araH rusnU  
.1.2.2  )Hp( hanaT namasameK  
 tubmag hanaT  gnay hanat nakapurem kilimem  gnay namasamek takgnit i
T .hadner  ,4< Hp aratna rasikreb aisenodnI id tubmag hanat namasamek takgni
nagnubuh ikilimem ini namasaek takgnit   .kinagro masa nagnudnak nagned tare
 nad liskobrak fitkaer sugug iaynupmem isisopmokret halet gnay kinagro nahaB
 hanat adap masa tafis naklubminem gnay hamel masa iagabes tafisreb gnay lonef
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 tubmag  .)7991 ,iniaruN  nad nidurhayS( adek nagned lakgnad tubmaG  051< namal
0,4 Hp aratna namasamek takgnit ikilimem mc -  malad tubmag adap nakgnades 1,5
1,3 Hp aratna aynnamasamek takgnit -  9,3  naitileneP raseB ialaB(  nad
d rebmuS nagnabmegneP  .)8002 ,nainatreP nahaL aya  
 aynkadit hadum nakutnenem hanat Hp ayngnitneP rusnu -  arah rusnu
 Hp adap namanat raka paresid hadum arah rusnu aynmumu ,namanat paresid
 tural hadum arah rusnu nakaynabek tubesret Hp adap anerak ,larten ratikes hanat
.1.2 lebaT adap nakijasid hanat namasamek gnatnet nasalejneP .ria malad  
t namasameK .1.2 elbaT hana  
Hp       iskaeR  
5,4 - 0,5     ilakes masam hanat naadaeK  
0,5 - 5,5     masaM  
5,5 - 0,6     masam kagA  
0,6 - 5,6     hamel masaM  
5,6 - 0,7     larteN  
rebmuS )8002( ojdetuS :  
 takiid anerak namanat paresid tapad kadit tafsof rusnu masam hanat adaP
 anerak namanat paresid tilus tafsof ,silakla hanat adap nakgnades muinimula helo
 .)0102 ,onegiwojdraH( muislak helo isaskifid  ihuragnepmem tapad Hp ayngnitneP
 rusnu nagnudnak iagabreb  .hanat malad arah  ihuragnepmem Hp natakgnineP
 ,orkim rusnu nad muinimula ,rakutid muisengam nad muilak rusnu naadaek
 orkim dasaj sativitka nagned natiakreb gnay naarahrep atres ,rofsof naaidesretek
 .)5002 ,otnasuS(  
.2.2.2  )N( negortiN araH rusnU  
kapurem negortiN  %5,1 ratikes nusuyem ,laisnese orkam arah rusnu na
 nietorp nakutnebmep malad amaturet isgnufreb nad namanat tobob  ,haifanaH(
 .)0102  iulalem gnay aradu irad lasareb utiay negortin rusnu irad amatu rebmuS
helo nakanugid tapad ayntujnales gnay sesorp aparebeb   .namanat  turuneM
 kusam negortiN .aradu irad lasareb %87 ratikes negortin rebmus )8002( ojdetuS
 pudih tapad gnay negortin takignep kiner dasaj helo nakbabesid arefsiB ek kusam
 nagnudnak uata kutneb malad nietorp halidajret aggnihes amas ajrekeb nad sabeb
a  igab aidesret gnay kutneb idajnem nakisamrofsnartid uata habuid ulal gnay onim
 idajnem aradu id sirtkele awitsirep helo isaskif irad ini negortin rebmuS .namanat
 nad tartin idajnem habuid ayntujnales gnay tirtin  najuh ria helo awabret naidumek
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m uata kusam  .hanat malad ek pasere  turuneM  )0102( onegiwojdraH  negortin
 nahab nad sulah kinagro nahab utiay hanat kinagro nahab irad lasareb hanat malad
 ria nad ,kupup ,aradu id N irad emsinagroorkim helo ayntakignep ,rasak kinagro
 .najuh  
halada negortin irad taafnaM   adap namanat nahubmutrep ucamem kutnu
 ,kamel ,onima masa ,liforolk nakutnebmep malad narepreb atres ,fitategev esaf
 nial naawaynesrep nad ,mizne )5002 ,otnasuS(  aynasaib hanat negortin radaK .
 .aeru nakupumep sisod nakutnenem kutnu sisab rotakidni iagabes  radnats turuneM
 rogoB hanaT naitileneP ialaB hanat aimik tafis sisilana lisah naialinep airetirk
 narubusek airetirk ikilimem N arah rusnu ,)5002(  hanat  utiay hadner tagnas
 ,)1,0<( ( utiay hadner 1,0 -  utiay gnades ,)2,0 ( 12,0 - 5,0 )  utiay iggnit , ( 15,0 - 57,0 )  ,
 utiay iggnit tagnas ( 57,0> .)   fitagen tafis ikiabrepmem halada negortin isgnuF
 hibel anrawreb negortin pukuc gnay hanat adap hubmut gnay namanaT .namanat
nuad nad lidrek hubmut namanat negortin nagnarukek alajeg nad uajih -  nuad
t negortin ,rugug nad kotnor  raseb hibel aynasaib tubmag nahal adap hana
 larenim hanat adap nakgnidnabid )8002 ,atidnaweoS(  nad rumu ayntakgnineM .
 nagned isalerokreb nad takgninem naka N nagnudnak ,tubmag nahal naakubmep
 isisopmoked takgnit 8891 ,esseirdnA(  .)  
.3.2.2  )P( rofsoF araH rusnU  
oF  malad gnitnep tagnas gnay amatu isirtun utas halas nakapurem rofs
 ,larenim aparebeb malad tafsof iagabes nakumetid rofsoF .namanat nahubmutrep
 .amsalpotorp irad kokop rusnu nakapurem nad namanat  airetirk radnats turuneM
aimik tafis sisilana lisah naialinep   ,)5002( rogoB hanaT naitileneP ialaB hanat
 utiay hadner tagnas hanat narubusek airetirk ikilimem )P( ropsoF arah rusnu
( 51< ( utiay hadner ,) 51 - 12( utiay gnades ,)02 - 14( utiay iggnit ,)04 -  tagnas ,)06
)06>( utiay iggnit  .  iagabes ria malad tapadret rofsoF  rofsof rebmuS .tafsofotro
larenim nasapelep irad lasareb ria malad imala - ijib nad larenim -  ,ojdetuS( naijib
.)8002  
 ipatet ,rotkaf kaynab helo nakutnetid hanat malad id rofsof naaidesreteK
rofsof ,hadner Hp reb hanat adaP .hanat Hp halada gnitnep gnilap gnay   naka
 uata tafsof iseb kutnebmem ini iskaeR .muinimula nad iseb noi nagned iskaereb
 helo nakanugid tapad kadit aggnihes ria malad tural rakus gnay tafsof muinimula
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 .muislak noi nagned iskaereb naka tafsof ,iggnit Hp reb hanat adaP .namanat
ebmem ini iskaeR  tapad kadit nad tural rakus ayntafis gnay tafsof muislak noi kutn
 ,hanat Hp nakitahrepmem apnat ,naikimed nagneD .namanat helo nakanugid
 ,ojdetuS( namanat nahubmutrep igab huragnepreb naka kadit tafsof nakupumep
 .)8002 ynupmem mala irad lasareb gnay tafsoF  irad nakgnidnabid hibel taafnam ia
 .nataub tafsof  nakirebmem iggnit sativitkaer iaynupmem gnay mala tafsoF
 adap tafsof rebmus iagabes nakanugid tapad aggnihes iggnit pukuc gnay naturalek
mag hanat .)8002 ,sirdI nad kitatraH( tub  
.4.2.2  )K( muilaK araH rusnU  
muilaK   gnay tafsof nad negortin haletes agitek gnay arah rusnu nakapurem
 naka muilak irad fitisop natauM .+K noi kutneb malad namanat helo paresid
 ,tartin fitagen nataum helo nakbabesid gnay kirtsil nataum risilartenem utnabmem
sreteK .aynnial rusnu uata ,tafsof  tapad nad nakrakutrepid tapad muilak naaide
 aynhanat helo isaskif ,raul irad nahabmanep gnutnagret gnay namanat paresid
.)8002 ,ojdetuS( aynmuilak irad nahabmanep aynada nad iridnes  
atar muilak rusnU -  ini rusnU .namanat naigab %0,1 nusuynem atar
eb narepreb  tikides anerak tafsof nad ,taflus ,negortin nakgnidnabid adebr
 ipatet ,asolules kamel ,amsalpotorp itrepes ,namanat nenopmok iagabes isgnufreb
 )rotasilatak nad kilatak tafisreb( emsinakem narutagnep malad isgnufreb amaturet
sakolsnart ,sisetnisotof itrepes  nietorp sisetnis tardihobrak i nial nad -  nial
.)0102 ,haifanaH(   
 ialaB hanat aimik tafis sisilana lisah naialinep airetirk radnats turuneM
 narubusek airetirk ikilimem )P( ropsoF arah rusnu ,)5002( rogoB hanaT naitileneP
( utiay hadner tagnas hanat 1,0<  ,) ( utiay hadner 1,0 - 2,0 1 ,0( utiay gnades ,) 22-  ,)5,0
6,0( utiay iggnit - .)1>( utiay iggnit tagnas ,)0,1   gnay rusnu nakapurem muilaK
 naadaek malad patet ulales kadit nad namanat nahubmutrep kutnu gnitnep
tabmal gnay kutneb idajnem habureb hisam ipatet ,aidesret   helo paresid kutnu
 .namanat nahunemeP  ,magareb  ,raseb  nikames  gnay  nagnap  nahutubek    nad
irebid  namanat  alib  iapacret  naka  satilaukreb   kusamret ,iadamem gnay kupup
K kupup  3102 ,idnabuS(  naujutreb tubmag hanat adap K rusnu nahunemeP .)
gnem kutnu alajeg ignaru -  tagnignem nakukalid ulrep K rusnu nagnarukek alajeg
 .namanat helo nakhutubid gnay K rusnu ayngnitnep  muilak nagnarukek alajeG
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( karegreb hadum muilak rusnu utiay elibom alajeg aggnihes namanat malad id ) -
 nuad adap muilak nagnarukek alajeg nuad anerak ,aut nuad adap tahilret amaturet -
nuad irad muilak todeynem fitka nagned hubmut hisam gnay adum nuad -  aut nuad
riggnip ,iggnit kadit namanat nad kednemem gnugaj adap saur ,tubesret -  riggnip
 ,onegiwojdraH( aut nuad irad ialum ,talkoc anrawreb nuad .)0102  
.5.2.2  )aC( muislaK araH rusnU  
 malad muislak lasa awhab nakataynem )0102( onegiwojdraH turuneM
larenim irad hanat - OC aC :tanobrak ,salkoigalp larenim aynlasim remirp larenim  3
OC( gMaC nad )tislak( 3)  2 marag ,)etimolod( - OSaC :anahredes marag 4  )muspyg(
 .tafsof aC nad nahab irad kutnebret hanat malad id muilak rusnU -  nahab
 .tubesret hanat aynkutnebret tapmet nad kutnebmep  noitak  nakapurem ini rusnU
 ,haifanaH( masam hanat narupagnep ayapu nagned tiakret gnay tislak nusuynep
.)0102  
ologret muislaK rusnu malad gn -  itrepes rednukes laisnesse larenim rusnu
 paresid anerak sibah tapad natural malad +2aC .gnareleb nad muisengam
 padnegnem ,hanat isprosda skelpmok helo takiret ,kiner dasaj libmaid ,namanat
napadne iagabes ilabmek - icucret nad rednukes napadne  irad taafnam nupadA .
ulub nakutnebmep nakfitkagnem halada muislak -  taugnem atres ijib nad raka ulub
 ,les nahacemep utnabmem ,nakubreynep nalisahrebek utnabmem nad gnatab
.)9002 ,gnuapraM( mizne aparebeb sativitka utnabmem  
naialinep airetirk radnats turuneM   ialaB hanat aimik tafis sisilana lisah
B hanaT naitileneP aC( muislaK arah rusnu ,)5002( rogo  airetirk ikilimem )
( utiay hadner tagnas hanat narubusek 2< ( utiay hadner ,) 2-5 ( utiay gnades ,) 6- 01  ,)
( utiay iggnit 11 - 02  utiay iggnit tagnas ,) ( 02> )  .  sigoloisif isgnuf nad nanareP
 nad rutkurts nakutnebmep malad ,les gnidnid nenopmok iagabes narepreb muislak
 .les enarbmem satilibaemrep  igab gnitnep gnay nanarep ikilimem muislaK
 hanat malad id sipinem nikames aynnaidesretek aratnemes ,namanat nahubmutrep
 gnay namanat nagnabmekrep nad nahubmutrep aynhelorepmem kutnu akam
 .aC rusnu kupup nairebmep nakhutubid lamitpo  malad namanat libmaid muislaK
atar muislak ,+2aC noi kutneb -  kaynab ,namanat hubut %5,0 nusuynem atar
manat aparebeb adap nad nuad malad tapadret aC iagabes padnegnem na - lasko  ta
les nad - .)0102, haifanaH( les  
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.6.2.2  )gM( muisengaM araH rusnU  
 tahilret nad )nuad uajih( liforolk nemele utas halas nakapurem muisengaM
 ,tacup anrawreb muisengam nagnarukek gnay namanaT .sisetnisotof malad
k nagned h ratna sisorol - ut  gninuk anrawreb aut nuad adap aynlawa gnay nuad gnal
 nikam muisengam nagnarukek akitek adum nuad adap naidumek naharemek
kinam naiatnu itrepes tahilret uajih nuad anraW .harap -  nakgnidnabid alib kinam
sirag ,muilak nagnarukek nagned - s gninuk nad uajih sirag  malaD .nuad adap rajaje
 aynrihka nad nagninukek idajnem gnabmekreb sisorolk ,harap gnay susak
.)0102 ,onegiwojdraH( aut nuad adap sisorken  
 areges kutneb malad adareb hanat malad id tapadret gnay muisengaM
 igab aidesret kadit nad ,aidesret tabmal ,aidesret  ,nosleN nad eladsiT( namanat
 tapad kutneb malad adareb namanat igab aidesret gnay muisengam rusnU .)5791
 .hanat natural malad uata nakrakutrepid  marag utiay hanat malad muisengam lasA
OSgM kutneb malad 4 OC(gMaC nad timolod rupak , 3)2  .  aidesret tabmal kutneB
 gnay nakgnades ,nakrakutrepid tapad gnay kutneb nagned nagnabmiesek malad
larenim malad tapadret aidesret kadit -  ,titoib remirp larenim ,tigua  ednelbneroh  
 lobifma nad larenim malad atres - rusnu naksabebid naka kupalret tubesret larenim  
.)0102 ,onegiwojdraH( namanat helo paresid tapad gnay muisengam  
 takgnit nakutnenem aguj hanat malad muisengam ayniggniT
 .kutnebret hanat anamid nad hanat nagnabmekrep  airetirk radnats turuneM
naT naitileneP ialaB hanat aimik tafis sisilana lisah naialinep B ha  ,)5002( rogo
gM( muisengaM arah rusnu  hadner tagnas hanat narubusek airetirk ikilimem )
( utiay 3,0< ( utiay hadner ,) 4,0 -1 ( utiay gnades ,) 1,1 - 0,2 ( utiay iggnit ,) 1,2 - 0,8  ,)
 utiay iggnit tagnas ( 8> ).  hadner fisnetni naicucnep nagned aut hanaT
 rusnu anamid iserped haread id kutnebret gnay hanat nakgnades aynnagnudnak
 .muisengam ayak hanat kutnebret akam lupmugnem naicucnep lisah arah
ats aynhadner tagnas nakujnunem hanat gk/lomc 1< muisengam isartnesnoK  sut
 .)9002 ,idayirpuS( hanat muisengam  
.7.2.2  )S( rufluS araH rusnU  
ruflus nanareP   nagned aynnagnubuh tare nial aratna namanat malad id
ijib iskudorp - pa ,naijib ruflus nagnarukek namanat aliba  niskudorp akam  ay
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ruflus uti niales ,hadner idajnem  nep rusnu nakapurem  itrepes ,nietorp irad nusuy
 anitses ,nietsis ,ninoitem ,onima masa )0102 ,kkd itnayirA( editpep nad  
 anerak ,namanat raka paresid areges naka ria malad tural gnay )S( rufluS
namanat amaturet( namanat nakulrepid tagnas ini taz -  adap )adum namanat
ubmutrep  nah  .aynnagnabmekrep nad alumep  gnay S aynnaataynek adaP
 atirednem gnaraj hanat uti anerak helO .hanat malad tapadret kaynab nakhutubid
gnadak nakhab ,S nagnarukek -  kaynab gnaY ..S nanucarek idajret gnadak
,sinagro gnareleb kutneb halada hanat malad nakumetekid   kutneb nakgnades
 malad id tapadret gnay gnareleb latot irad %7 ratikes aynah sinagrona gnareleb
 utiay gnareleb awaynes tapadret aynmalad id gnay kupuP .nainatrep hanat
 nagned nakgnidnabid alib ruflus gnudnagnem kaynab hibel ,taflus muinomma
N nagnudnak - yn  nakatakid tapad aynruflus nad tafsof nagnudnak ,tafsofrepus ,a
 gnabmies )8002 ,ojdetuS( . 
awar haread iD .S idajnem iskuderid tapad tartin itrepes tafluS -  awar
 nakumetid kaynab  adiflus  tapad tirip ,nakgnirekid awar ualaK .)tirip( iseb
asa idajnem isadiskoret  tubesid nad masam tagnas gnay ,taflus m yalc tac  ,
 ,namanat helo libmaid anerak hanat irad S ayngnaliH .namanat igab ayahabreb
( naicucnep gnihcaeL hanat nad icucret hadum taflus anerak ) -  kaynab risap hanat
OS napaugnep nad S nagnarukek 4 ( noitazilitaloV  S utiay S nagnarukek alajeG .)
 elibom  namanat ,aut nuad adap isneisifed ,namanat malad )karegreb hadum(
nuad nad tabmal idajnem nagnatamep ,lidrek idajnem -  itrepes( gninuk aynnuad
 )N nagnarukek .)0102 ,onegiwojdraH(  
.8.2.2  )C( nobraK araH rusnU  
purem kinagro nahaB nahab naka -  ruadid ,iurahabrepid tapad gnay nahab
iretkab helo kabmorid ,gnalu -  nakanugid tapad gnay rusnu idajnem hanat iretkab
.)0102 haifanaH( ria nad hanat iramecnem apnat namanat helo    nobrak arah rusnU
 .namanat igab gnitnep gnay rusnu nakapurem d nahaB  malad adareb uti naikime
)3891 ,idrapeoS( orkim dasaj asgnam idajnem nad fitka nakupalep sesorp  
gnisam adap kinagro nahab nagnudnaK -  nakapurem noziroh gnisam
 gnay nagnukgnil naadaek malad kinagro nahab isalumuka aynraseb kujnutep
bes gnitnep nobraK .adebreb  naigabes anerak ,kinagro nahab nugnabmep iaga
 namanat libmaid nobraK .kinagro nahab irad iridret namanat gnirek nahab raseb
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OC apureb 2  gnay pututret nagnaur malad ,kaynab nakatakid tapad nobrak rebmuS .
OC :isireb 2 fitka suret sisetnisotof  . nobrak nagnudnaK   id ,hanat sata id isairavreb
 akubret aradU .adebreb naka hanat sata id retem utas ini lah malad ,nuad sata
OC %30,0 ttapadret 2 OC tapadret aynnamanat kaynab gnay tapmet id nakgnades , 2 
)8002 ,ojdetuS( %30,0 irad raseb hibel gnay . 
C nagnudnaK - lad id kinagro  nahab nagnudnak naknimrecnem hanat ma
 hanaT .nainatrep hanat naalolegnep ruku kalot nakapurem gnay hanat kinagro
 gnagemem nad natarad metsisoke malad rasebret nobrak napmiynep nakapurem
oT .)5002 ,setineB nad toB( labolg nobrak sulkis malad gnitnep nanarep  nobrak lat
C irad lasareb hanat malad - C nad kinagro - C nenopmoK .kinagrona -  kinagro
C aratnemes ,hanat kinagro nahab iskarf adap adareb -  iapmujid amaturet kinagro
C naadarebeK .tanobrak larenim adap -  iridret hanat kinagro iskarf malad kinagro
sinagroorkim irad asis ,em -  takgnit iagabreb adap nahubmut uata namanat asis
.)0102 ,onegiwojdraH( libats hibel gnay sumuh nad ,isisopmoked  
 
.3.2  sanaN namanaT  
 sanaN (  susomoc sananA (  ).rreM ).L aub namanat nakapurem  siport h  irad
orB agraulek  namanat halada eaecailem  lasareb gnay  .nataleS akiremA irad
kiab nagned pudih tapad gnay siport haub namanat ,naikimed isidnok nagneD   id
 .sanan haub utiay aisenodnI pop pukuc nad itanimid kaynab ini namanaT  helo relu
aisenodnI takaraysam .  nakayadidubid kaynab gnay siport haub nakapurem sanaN
id  nad aisenodnI   ialin iaynupmem gnay naluggnu ropske satidomok nakapurem
gnay imonoke   iggnit .)7102 ,kkd irtuP(  
 :modgniK :tukireb iagabes nakisakifisalkid tapad sanan hauB  eatnalP
 :isiviD ;)nahubmut( atyhpotamrepS   :saleeK ;)ijibreb nahubmut(  eamrepsolgnA
b(  :odrO ;)pututret ijibre  easoniraF  :ilimaF ;)selailemorB( eaecailomorB  :suneG ;
sananA  :seisepS ;  sucomoc sananA .)2002 ,nawaiteS( rreM ).L(  
 nuad kitsiretkarak nagned kopmolek amil idajnem nakadebid tapad sanaN
adebreb gnay haub nad -  )1( :utiay ,adeb  hsniapS  irudreb ,licek gnajnap nuad(
 )2( ,)ratad atam nagned talub haub ,sulah  neeuQ  haub ,majat irudreb kednep nuad(
 )3( ,)tucurek pirim gnojnol  ixacabA  sirdnilis haub ,rasak irudreb gnajnap nuad(
 )4( ,)adimarip itrepes uata  enneyaC aub ,irudreb kadit sulah nuad(  )5( nad )raseb h
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erupiaM   sinam hibel asar ,aut gninuk nad hitup haub gnigad anraw ,rednilis haub(
 adap irad enneyaC 9002 ,kkd itaidaH( ) .)  
 .misum iagabreb malad pudih tapad gnay abreh namanat nakapurem sanaN
nay litokonom salek malad nakgnologid ini namanaT  gnay nanuhat tafisreb g
 saulem aynhubmut ,gnatab gnuju id tapadret gnay agnub naiakgnar iaynupmem
gnabac idajnem gnabmekreb gnay gnipmas sanut nakanuggnem nagned -  gnabac
 aynasaib sanan hauB .haub naklisahid kalek tubesret gnabac adap ,fitategev
ep id hubmut  gnudnagnem kaynab gnay hanat iakuynem ,satabret gnay narakar
 tapad aggnihes ,aynnuad kaitek adap ria napmiynem upmam nad kinagro nahab
 ulrep kadit nad amal fitaler gnay utkaw malad gnirek gnay naadaek adap nahatreb
.)0002 ,anamkuR( maris id gnires  
nodnI iD  hadner naratad id kiab hubmut aynmumu sanen namanat aise
92 aratna uhus nagned 0 23 iapmas C 0  ratikes id hubmut tapad sanen namanaT .C
52 aratna awitsilutahk haread 0 52 nad UL 0  rutarepmet padahret nahat kadit ,SL
atar najuh haruC .nignid - 0001 aratna atar - 03  atarem nad nuhat rep mm 00
 5,5 aratna hanat Hp nagned ,nuhat gnajnapes –  ini sanan namanat ipatet nakA .6
 haread adap aggnihes )masam hanat( hadner Hp padahret narelot aguj
 upmam hisam sanen namanat ,masam aynnahal naadaek gnay isargimsnart
s nagned hubmut .)7891 ,onojranuS( kiab haubreb nad rubu  
 nuad gnajnap nad nuad kutnebmem sanen namanat naupmameK
 sinej helo ihuragnepid kadit ipatet ,naroilema nairebmep helo ihuragnepid
nakirebid gnay naroilema   .)0102 ,itnagsaM(  tubmag nahal id sanan nahubmutreP
mem gnay  amales aynnahubmutrep ihuragnepmem kadit iggnit gnay masa iaynup
 nahal id sanan namanat nahubmutreP .kiab araces aynnaroilema nahab nairebmep
 nagned sanan namanat arah rusnu natuberep helo ihuragnepid aguj tapad tubmag
sategev adap ada gnay aynnial namanat  .tubmag hanat i  namanat ratna nagniasreP
rep ihuragnepmem tubmag nahal id nakayadidubid gnay t  namanat nahubmu
 .kkd itayijaN( 6002 .)  
 isagiri narila nakitahrepmem surah tubmag nahalid sanan namananeP
 hanaT .kiab nagned hubmut sanan namanat taubmem kiab gnay nariagnep anerak
 nakukalid ulrep nad hasab isidnok nagned hanat nagned gnurednec tubmag
  .kiab gnay isagiri narila nataubmep es helO  utas halas nakapurem isagiri uti bab
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 iskudorp natakgninep malad gnitnep gnay rotkaf  sanan  naujutreb isagiri anerak
namanat raga ria nahutubek ihunemem kutnu  sanan  ut tapad  nad hubm
 .)4102 ,tamhaR( kiab nagned gnabmekreb  
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.III  M EDOTEM NAD IRETA  
 
1.3  utkaW nad tapmeT  naitileneP  
 halet ini naitileneP skalid  nalub adap nakana  iapmas 8102 rebmetpeS
 id nakukalid hanat lepmas nalibmagnep isakoL .8102 rebmeseD nagned  nubek
.riliH irigardnI netapubaK ayaJ sapmeK natamaceK sapmeK aseD id sanan inatep  
A  id nakukalid hanat sisilan uirotarobaL  igolomotnE igolotaP m igoloiborkiM  
 firayS natluS irgeN malsI satisrevinU nakanreteP nad nainatreP satlukaF )MEP(
 nad uaiR misaK  nahaL ayadrebmuS nad hanaT umlI nemetrapeD muirotarobaL
.rogoB nainatreP tutitsnI nainatreP satlukaF  
 
2.3  nahaB nad talA  
 gnay talA  halet  :halai lepmas nalibmagnep malad nakanugid lukgnac  ,
trek ,nagnabmit ,kitsalp gnotnak ,naretem ,gnarap  nad aremak ,lebal sa silut tala  ,
tala atres -  hanat orkam arah rusnu sisilana nakukalem malad nakanugid gnay tala
 tubmag hanat lepmas halai nakanugid halet gnay nahaB .muirotarobal id tubmag
gnisam irad -  gnisam  sanan namananep hayaliw  epitoneg tapme kaynabes utiay
mananep hayaliw  sanan na .itamaid naka gnay  et hanat lepmaS  irad libmaid tubesr
epitoneg tapme   hayaliw ep  utiay sanan namanan  adap  hayaliw  epitoneg  ,akgnaB
rubuB eeuQ nad udaM , .naitilenep isakol utas malad n  
 
3.3  edoteM  naitileneP  
 naitileneP gnay  naitilenep halai nakukalid   nagned fitarapmok fitpirkseD
.muirotarobal sisilana nad nagnapal isavresbo edotem   hanat lepmaS  libmaid
 lepmas 4 kaynabes  gnay epitoneg nagned sanan namananep hayaliw 4 irad
gnisaM .adebreb -  tinu 21 tapadret aggnihes ilak 3 kaynabes gnaluid lepmas gnisam
rep  kutnu sisilanaid tubesret naabocrep tinu 21 .naaboc  nakisarapmokid
lairotkaf non )LAR( pakgneL kacA nagnacnaR nakrasadreb  tapme nupadA .
: tukireb iagabes utiay sanan namanat epitoneg  
akgnaB epitoneG : 1G  
rubuB epitoneG : 2G  
udaM epitoneG : 3G  
 epitoneG :4G neeuQ  
naitileneP napaisreP  
hilipret kolB nautneneP  
lepmaS kitiT nautneneP  
ataD nahalogneP nad muirotarobaL id sisilanA  
naitileneP ievruS  
naitileneP lisaH naropaL  
lepmaS nalibmagneP  
 nakapurem itamaid gnay natamagnep retemaraP  ,)N( negortiN ,hanat Hp
C nad )S( rufluS ,)gM( muisengaM ,)aC( muislaK ,)K( muilaK ,)P( rofsoF -
.kinagrO  gnukudnep ataD  naktapadid halet gnay   gnay rednukes atad apureb
 lisah irad helorepid gnay atep nad acauc ,ifargopot ,nahal harajes itupilem
 ini naitilenep naanaskaleP .naitilenep isakol adap gnusgnal araces natamagnep
 id tapad icnir araces naitilenep napahaT .pahat aparebeb iulalem nakukalid  tahil
















naitilenep napahaT .1.3 rabmaG  
.1.3.3  napaisreP  
 nakukalid uluhad hibelret nagnapalid naajrekep naanaskalep mulebeS
 naadagnep ,naitilenep tapmet satilagel nasurugnep nad naitilenep isakol yevrus
 natalarep  itrepes ,gnarap ,lukgnac   satrek ,nagnabmit ,kitsalp gnotnak ,naretem
,silut tala nad aremak ,lebal  .aynnial naitilenep gnajnunep nahab nad isakol atep  
.2.3.3  nauluhadnep ievruS  
 gnay nauluhadnep ievruS  halet  itupilem nakukalid  isakol nautnenep
p ,)naktapadid satilagel haletes( naitilenep  nalupmugnep nad isamrofni nailaggne
.naitilenep isakol atad   aracnawaw arac nagned nakukalid atad nalupmugneP
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 natamagnep nad nanubekrep isakol id ada gnay inatep arap amasreb gnusgnal
.naitilenep tapmet isakol adap hubmut gnay nanimod isategev  
.3.3.3  olB nautneneP hilipret k  
 kolb nautneneP  hilipret halet gnay utiay  nakukalid   naujut nakrasadreb
naitilenep  nad tubmag hanat orkam arah rusnu radak tahilem kutnu inkay ,
 adap aynnaadebrep  hayaliw paites amananep  .sanen namanat epitoneg tapme n
 kolb nautneneP  nakanuggnem nakukalid  edotem gnilpmas esoprup   nagned
gnay kolb isidnok nad namanat nahubmutrep namagaresek nagnabmitrep  
artupayS( ilikawem tapad paggnaid  .)1102 ,kkd  
.4.3.3  lepmas kitit nautneneP  
lepmas kitit nautneneP  nakukalid   utas malad sanan inatep nubek id  aera
 netapubaK ayaJ sapmeK natamaceK sapmeK ased id sanan namanat nanubekrep
riliH irigardnI  .  sanan nanubekrep aera sauL 2± saules  y ah  aera gnajnap utia
55 nanubekrep rabel nad m 563 nanubekrep  m  .  nalibmagnep  kitit nautneneP
me adap nakukalid hanat lepmas  tap toneg i ep  hayaliw  nep  utiay sanan namana
 adap  hayaliw  .neeuQ nad udaM ,rubuB ,akgnaB epitoneg  narila aratna karaJ
mananep nagned esaniard  utiay amatrep sanan namanat na 4  ratna karaj ,m 0
 nad m 01 utiay epitonegrep sanan namananep karaj ,m 5,1 utiay sanan namanat
 narila isatabid gnay epitoneg 1 tapadret sanan namananep epitoneg tapme aratnaid
rabmaG( esaniard kana  .)2.3  
lepmas kitit nautneneP   hanat  halet gnay  nakukalid tiay  u  adap  hulup tapme
tit napaled utiay aynkatel nakutnetid halet gnay ki   lepmas nalibmagnep lawa kitit
narila irad m 05   nalibmagnep karaj nad m 03 utiay kitit ratna karaj ,esaniard
.m 01 utiay epitonegrep lepmas  lepmas naidumeK -  tubesret hanat lepmas
.rupmacid/naktisopmokid  
 paites adap hanat lepmas nalibmagnep adap nakanugid amas gnay araC
 hayaliw namananep  epitoneg tapme   halmuj ,uti anerak helO .sanan namanat
 nakidajid gnay hanat lepmas  saleb aud kaynabes halada naitilenep nahab iagabes
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.ini namaladek adap laedi  lepmas nalibmagneP  cnir araces naitilenep  id tapad i










nalibmagneP .3.3 rabmaG  lepmas  
 hanat lepmas nalibmagneP  hayaliw tapme irad ep  irad utiay sanan namanan
namananep  sanan   epitoneg adap neeuQ nad udaM ,rubuB ,akgnaB  .  adaP
:utiay ,nataigek pukacnem nagnapal id atad naktapadnem kutnu  ini naitilenep  
.a  namananep laera adap( hanat lepmas nalibmagnep kutnu isakol hilimeM   4
)sanan namanat epitoneg  .  nakukalid hanat lepmas nalibmagneP
 ini esaf adap anerak agnubreb urab gnay sanan namanat nakrasadreb
 kutnu hibel gnay arah rusnu nakhutubmem tagnas sanan namanat
.sugab gnay satilauk nagned sanan haub naklisahgnem  
.b  met nakutneneM as nalibmagnep tap nakukalid gnay hanat lepm   3 kaynabes
hayaliw  gnisam adap natamagnep -  .naitilenep epitoneg gnisam  
.c   namanat uata tupmur ,hasares irad hanat naakumrep nakhisrebmeM
.aynnial hanat putunep  
.d  libmagneM   lepmas  hanat  iponak rabeles aynlatnoziroh karaj nagned utiay
 epitoneg paites  nad sanan namanat 0 malades utiay – mc 04   hayaliw adap
ibmagnep  irad hanat lepmas nal  utiay sanan namanat epitoneg tapmeek
.neeuQ nad udaM ,rubuB ,akgnaB epitoneg  
.e  s adap libmaid gnay hanat lepmaS  natamagnep kitit paite  ayntujnales
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 .lepmas kitit aud tapadret sanan namanat paites utiay sanan namananep
 nalibmagnep kitit tapme kaynabes libmaid hanat lepmas utas latot ,idaJ
lepmas   irad  aud  hayaliw  lepmas naidumeK .sanan namanat epitoneg
cid nad rupma   nad atarem araces kudaid  kutnu rg 005 kaynabes libmaid
 araC .muirotarobal id sisilanaid  ilak 3 kaynabes nakukalid ini itrepes
 nagnalu 3(   adap )natamagnep kitit  epitoneg paites .itamaid gnay  
.f  gnisam irad libmaid halet gnay hanat lepmaS -  gnisam epitoneg   naidumek
 ,)N( negortiN ,orkam arah rusnu nagnudnak nad hanat Hp sisilanaid
 nad )S( rufluS ,)gM( muisengaM ,)aC( muislaK ,)K( muilaK ,)P( ropsoF
C- .muirotarobal id kinagrO  
 
.4.3  muirotarobaL id sisilanA  
 sisilanA  nakukalid halet gnay  naitilenep pahat nakapurem muirotarobal id
nalibmagnep haletes  nagnapalid lepmas  tafis sisilana nakapurem ini sisilanA .
gnay hanat aimik   sisilana itupilem  radak nad hanat Hp rusnu  arah  N- P ,latot -
t  ,gM ,aC ,K ,aidesre S- C nad aidesret - .kinagrO  
.1.4.3  isartiT edotem Hp sisilanA  
 gnay Hp sisilana edoteM  halet  halai ini naitilenep malad nakanugid
( isartiT edoteM  .)0102 ,atrahuS ialiN   malad +H noi isartnesnok nakkujnunem Hp
 iagabes nakataynid gnay ,hanat natural – akgnineP .]+H[ gol  +H isartnesnok nat
 .Hp alaks malad isrevnokid nad tala helo rukuid gnay natural laisnetop nakkianem
 naknikgnumem aggnih ,+H susuhk fitkeles edortkele nakapurem saleg edortkelE
 .+H isartnesnok nakianek nakbabesid gnay laisnetop rukugnem aynah kutnu
aisnetoP  kartskeid gnay +H isartnesnok laisnetop nakrasadreb rukuid lubmit gnay l
fitka namasaek nakataynem ria nagned .  
 ajrek araC  nakukalid halet gnay  edotem nagned Hp sisilanagnem kutnu
 isartiT gnisam ,ilak aud kaynabes hanat lepmas g 00.01 gnabmit halada -  gnisam
 gnay lotob ek noi sabeb ria lm 05 habmatid ,kocok lotob malad ek nakkusamid
 hanat isnepsuS .tinem 03 amales kocognep nisem nagned kocoK .)O2H Hp( utas
id halet gnay retem Hp nagned rukuid  natural nakanuggnem isarbilak  reffub  Hp
 takgniT .amok gnakalebid akgna utas aynah libmaid gnay ialiN .00,4 Hp nad 00,7
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masaek  turuneM .magareb tagnas hanat Hp na  )5002( ,kkd namealuS  airetirk
.3 elbat adap nakijasid itrepes hanat Hp sisilana lisah naialinep .1  
hanaT Hp sisilanA lisaH naialineP airetirK .1.3 lebaT  
                                            tagnaS gA                             ka kagA  
                             masaM      masaM  silaklA          silaklA        larteN         masaM  
     )O2H( Hp     5,4       5,4 < –  6,5     5,5 –  6,6      5,6 –  6,7      5,7 – 5,8 >         5,8  
 rebmuS ,kkd namealuS :  )5002(  
.2.4.3  N sisilanA - lhdlejK edotem latot  
N sisilana edoteM -  gnay latot  halet  halai ini naitilenep malad nakanugid
 nakisrevnokgnem gnay lhdlejk edotem HN( kutneb malad negortin 4)
2 OS 4  imatU(
 taflus masa malad isadiskoid kinagro negortin awayneS .)3002 ,inayadnaH .S nad
HN( kutnebmem neles narupmac silatak nagned takep 4)
2 OS 4  muinomma radaK .
 .isalitsed arac nagned nakpatetid kartske malad  
 ajrek araC gnay   utiay nakukalid halet  hanat gm 005 libma  ayntujnales
OSuC ,eS g 9,1 nakhabmatid uti haleteS .lm 52 lahdejk ubal malad nakusam 4  5 ,
H lm 2 OS 4  ubal isanap naidumek ,ubal maladek riac nifarap setet 5 nad takep
helorepid aggnih licek ipa nagned pasa ramak malad   uajih( gnaret anrawreb nariac
 ,isalitsed nakukal nad %05 HOaN lm 5 nad lm 05 sedauqa nakhabmat ulal )urib
 isireb gnay lm 521 reyemmelre malad gnupmatid isalitsed lisah naidumek
H lm 01 narupmac 2 OB 4  rotakidni setet 5 nad takep .yawnoC   isartit rihkareT
 naharemek uajih nad anraw nahaburep iapmas N 1,0 LCH nagned isalitsed
.)5002 ,kkd namealuS(  
.3.4.3  P sisilanA - yarB edotem aidesret  
P ialin nautneneP -  aidesret  utiay nakukalid halet gnay  nakanuggnem
ajrek araC .)6002 ,anaidraM( yarB edotem  nakukalid halet gnay  utnu P sisilana k -
mit halada aidesret  ,mm 2< hanat hotnoc g 5,2 gnab habmat nak   yarb kartskegnep
 .gniras id nad tinem 5 amales kocokid naidumek ,lm 52 kaynabes I truk nad
 nagniraynep sesorp( alumes nagniras sata ek nakilabmekid ,hurek natural alibapA
 nad hotnoC .iskaer gnubat maladek hinrej kartske lm 2 tepiP .)tinem 5 mumiskam
tered  gnisam radnats -  ,lm 01 kaynabes tafsof anrawep iskaerep habmatid gnisam
 retemortceps nagned aynisnabrosba rukuiD .tinem 03 nakraib id nad kocokid ulal
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 ,mm 396 gnabmoleg gnajnap adap  hanat adap nakanugid aynasaib ini kartskegnep
 5,5< Hp nagned kkd namealuS( .)5002 ,  
.4.4.3   ,aC ,K sisilanA  gM nad sisilana edotem  HN 4 0,7 Hp ,cAO  
 gnay edoteM  halet  ialin nakutnenem malad nakanugid gM nad ,aC ,K  
 utiay nakanuggnem nagned  HN sisilana edotem 4  .)5002 ,imaysruN( 0,7 Hp ,cAO
 hanat hotnoc g 000,2 gnabmit halada aynajrek araC  nakkusamid ,mm 2< naruku
 nisem nagned kocok ulal %52 lCH lm 01 nakhabmatid nad kocok lotob malad ek
 uata malames nakraibid iskaer gnubat malad ek nakusaM .maj 5 amales kocok
 .iskaer gnubat malad ek hotnoc hinrej kartske lm 5,0 tepiP .esufirtnesid
nakhabmaT   lm 2 tepiP .kocokid nad )x02 narecnegnep( noi sabeb ria lm 5,9
gnisam radnats tered nad recne hotnoc kartske -  malad ek nakkusamid gnisam
 nagned aynisnabrosba ruku ulal ,tinem 03 amales nakraibiD .iskaer gnubat
mn 396 gnabmoleg gnajnap adap retemotofortkeps .  ,kkd namealuS turuneM
 aggnihes fitagen nataumreb hanat diolok )5002(  nad noitak pareynem tapad
 nagned rakutid  iskaerep HN 4 aC noitaK .
+2  K nad +  nagned nakpatetid
 nakanuggnem  tala .SAA nad retemotofmalF  
.5.4.3  S sisilanA -  aidesret sisilana edotem  HN 4 4 Hp ,cAO  
gnay edoteM  halet   ialin nakutnenem malad nakanugid S-  aidesret  utiay
m nagned HN sisilana edotem nakanuggne 4  .)5002 ,imaysruN( 4 Hp ,cAO  araC
 ek nakkusamid ,mm 2< naruku hanat hotnoc g 000,2 gnabmit halada aynajrek
 lCH lm 01 nakhabmatid nad kocok lotob malad  nisem nagned kocok ulal %52
 uata malames nakraibid iskaer gnubat malad ek nakusaM .maj 5 amales kocok
 .iskaer gnubat malad ek hotnoc hinrej kartske lm 5,0 tepiP .esufirtnesid
 lm 2 tepiP .kocokid nad )x02 narecnegnep( noi sabeb ria lm 5,9 nakhabmaT
 kartske gnisam radnats tered nad recne hotnoc -  malad ek nakkusamid gnisam
 nagned aynisnabrosba ruku ulal ,tinem 03 amales nakraibiD .iskaer gnubat
.mn 396 gnabmoleg gnajnap adap retemotofortkeps  
.6.4.3   sisilanA C- kcalB dnA yklaW edotem kinagrO  
C ialin nautneneP -  kinagrO ay  nagned utiay nakukalid halet gn
 nakanuggnem  .)7002 ,itnawujD( gnusgnal arac nagned kcalB dnA yklaW edotem
 halada aynajrek araC  nakkusamid ,mm 5,0< naruku hanat hotnoc g 005,0 gnabmit
 .kocokid ulal ,N 1 7O2rC2K lm 5 nakhabmaT .lm 001 ruku ubal malad ek
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 lm 5,7 nakhabmaT ( taflus masa H2 OS 4) d ,  .tinem 03 amales nakmaid ulal kocoki
 ,noi sabeb ria nagned nakrecneiD d nakraib  nakoseeK .naktipmiid nad nigni
 gnajnap adap retemotofortkeps nagned hinrej natural isnabrosba rukuid aynirah
.mn 165 gnabmoleg  
 
.5.3  D sisilanA ata  
 muirotarobal id nakukalid gnay sisilana irad helorepid halet gnay ataD
 haloid  nagnacnaR  turunem magar sisilana nakanuggnem nagned kitsitats araces
.lairotkaf non )LAR( pakgneL kacA   idapusortsaS turunem raenil ledom magaR
:tukireb )0002(  
 
Y ju  T + µ  =  u  + ε  ju  ;  = i G ,1 G t .... ,2  
     = j U ,1  U r .... ,2  
Y ju  ek naukalrep irad natamagnep ialin uata nopseR = - ek nagnalu nad i -j 
µ mumu hagnet ialiN =  
Tu ek naukalrep huragneP = -i 
ε ju  ek naukalrep irad naabocrep talag huragnep = - ek nagnalu nad i -j 
 
 ataD  kutneb malad nakijasid tubmag hanat orkam arah rusnu radak sisilana
dumek lebat  sisilanaid natamagnep lisah nai  nakanuggnem kitsitats araces  sisilana
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 .2.3 lebaT adap tahilid tapad LAR iju kutnu magar kidis lebaT  














F gnutih  
 
F lebat  
50,0  10,0  
naukalreP  t-1 PKJ  PTK  GTK/PTK  - - 
talaG  t- r( - )1  GKJ  GTK  - - - 
latoT  tr -1 TKJ  - -  - 
 :nagnareteK   
  iskeroK rotkaF                          )KF(   (  = Y ).. 2 
          t.r  
   =                )TKJ( latoT tardauK halmuJ
 
∑ Y( ji )
 2 - KF                                                                                                                                  
       =         )PKJ( naukalreP tardauK halmuJ ∑ Y( i)
2  __ KF  
 r 
TKJ =                )GKJ( talaG tardauK halmuJ - PKJ  
 neT tardauK  Pbd/PKJ =        )PTK( naukalreP hag  
 Gbd/GKJ =       )GTK( naukalreP hagneT tardauK  
                gnutih F                              GTK/PTK =  
 
 nacnuD tujnal iju nakukalid ulrep atayn adebreb lisah tapadret alibapA














5.1. Kesimpulan  
Berdasarkan hasil analisis maka dapat disimpulkan bahwa kadar unsur 
makro tanah gambut pada wilayah penanaman empat genotipe tanaman nanas 
tidak memiliki perbedaan nyata pada kadar pH tanah dan unsur hara P-tersedia, 
Ca, Mg dan C-organik, akan tetapi dari keempat wilayah penanaman nanas 
memiliki perbedaan nyata pada unsur hara N-total, K dan S-tersedia. 
 
5.2. Saran 
Berdasarkan hasil penelitian disarankan kepada peneliti selanjutnya untuk 
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AKATSUP RATFAD  
 
 2 aisU tiwaS apaleK nahaL adaP orkaM araH radaK sisilanA .6102 .inayadirfA
 .hulaG .ieS aseD iD ataelcarb anucuM CCL imanatiD gnaY nuhaT 3 nad
ispirkS  idutS margorP .  , nakanreteP nad nainatreP satlukaF ,igolonketorgA
.uaiR .uaiR misaK firayS natluS malsI satisrevinU  
 
 .0102 .A ,daddahlA  hanaT adap isarea nad larenim hanat nairebmep huragneP
 idap namanat iskudorp naD nahubmutrep padahret nakhawasid gnay tubmag
( tas azyro avi  .)L . akiporT nodeP lanruJ  1( 1 loV 1 iside - .)9  
 
7002 .A ,inariaH nad .M iwlA  .  nad lakgnaD tubmaG nahaL aimiK kitsiretkaraK
 .tamoT nad iabaC namanatreP kutnu aynisnetoP norgA .luB  63 )1( )53( . – 
.)7002( 34  
 
 .7102 .A ,owobarP nad ,.J ,hallurrimA  padahret hanat namasaek kapmaD
 netapubak turus gnasap awar nahal iD rofsof arah rusnu naaidesretek
 .nisauynab 7102 lamitpobuS nahaL lanoisaN ranimeS gnidisorP  ,
91 gnabmelaP - 7102 rebotkO 02 . 
 
8002 .P.J ,esseirdnA  . lios taep laciport fo tnemeganam dna erutaN  lioS .s
 retaW dna dnaL OAF ecivres noitavresnoC dna tnemeganaM secruoser
 .noisiviD tnempoleveD enitelluB slioS OAF . emoR .95 . 
 .0102 .otrawuS nad ,.opotuS ,.E itnayirA  nad ,gm ,ac orkam arah sutats naijaK
 .raynagnaraK netapubaK hareaD yrtsudnI nasawaK hawaS hanaT  lanruJ
 igolotamilkorgA nad hanaT umlI  15 :0102 )1(7 – .06  
   
 .namanaT nad kupuP ,riA ,hanaT sisilanA kujnuteP .5002 .hanaT naitileneP ialaB
egneP nad naitileneP .rogoB .tamilkorgA hanaT nagnabm  
 
 .8002 .nainatreP nahaL ayadrebmuS nagnabmegneP nad naitileneP raseB ialaB
nainatreP isavonI nagnabmegneP 941 :)2(1 . - .651  
 
haub nohop halmuJ .7102 .uaiR isnivorP kitsitatS tasuP nadaB -  gnay nahaub
 sinej turunem naklisahgnem  .)nohoP( atoK/netapubaK nad
iskudorp/603/42/10/7102/elbatcitats/di.og.spb.uair//:sptth  haub -  nahaub
turunem - sinej - namanat - not - .8102 teraM 1 laggnat seskaid ,lmth.  
 
 ayaJ sapmeK natamaceK .7102 .riliH irigardnI netapubaK kitsitatS tasuP nadaB
7102 akgnA malaD  . ./di.og.spb.baklihnI:ptth  .8102 rebmevoN 72 seskaiD  
haub iskudorP .7102 .kitsitatS tasuP nadaB -  .aisenodnI nahaub
 rebmeseD 12 laggnat seskaid ,041/di/weiv/sitatSlebaTknil/di.og.spb//:sptth
.7102  
 04  
 
 yb noitprosdA etahpsohP no rettaM cinagrO fo ecneulfnI .0991 .K O draggroB
 .slioS ydnaS ni sedixO norI dna muinimulA ecneicS lioS lanruoJ  :14 .
344 – .944  
 .5002 .J ,setineB ,.A ,toB thguord ot yeK .rettam kinagro lios fo ecnatropmi ehT -
tsus dna lios tnatsiser  .08 niteluB slioS OAF .noitcudorp dna doof denia
.p17 .emoR .snoitaN detinU eht fo noitazinagrO erutlucirgA dna dooF  
 .4102 .inimteF .S nad ,.naidrA ,.A .E ,onoyhaC  aparebeB nairebmeP huragneP
 sanuT rebmuS iagabreB nahubmutreP padahreT KPN kupuP sisoD
manaT ( sanaN na  susomoC sananA  aratnA manatiD gnay )rreM )L(
 .tubmaG nahaL iD naklisahgneM muleB tiwaS namanaT .atrepaF moJ  
4102 rebotkO 2 .oN 1 .loV . 
 .snoS & yeliW nhoJ .egnahC latnemnorivnE dna sdnaltaeP .2002 .D ,namrahC
.dnalgnE .dtL  
 ,.B .M .M ,kinamaD  .1102 .H ,munaH nad niddufiraS,.izuaF ,.E .B ,naubisaH
nadeM .sserP USU .nakupumeP nad hanaT narubuseK .lah 05 .  
 
9002 .D ,tneD  .tnempoleved dna hcraeser rof enilesab A :slioS etahpluS dicA .
 .tnemevorpmI dna noitamalceR dnaL lanoitanretnI .93 .lbuP IRLI
.sdnalrehteN ehT .negninegaW  
 nahaB nairebmeP huragneP .7002 ,onrawuS nad ,onoggnoluP .B.H ,.S ,itnawujD
 hanaT P iskarF nad esatafsoF satifitkA padahreT malA tafsoF kinagrO
 .rogoB ,agamreD iD losotaL  .nagnukgniL naD hanaT lanruJ 01 :)1(9 - .51  
 
N ,.O ,noirbeF .4102 .naidrA ,.aivle   huragneP  namanat iagabes ialedek namanat
( ales  xam enicylg upmac padahret )lirreM .l  gnosok nadnat sopmok nar
 apalek p riac habmil nad reliob uba ,)skkt( tiwas  )skpcl( tiwas apalek kirba
 adap  .tubmag nahal id naklisahgnem muleb gnay tiwas apalek nagnawag
atrepaF moJ  .4102 rebotkO 2 oN 1 loV  
 
 .7002 .E ,nawanuG  tubmag nahal adaP sanen iskudorp nad nahubmutrep naijaK
 tutitsnI anajrasacsap halokeS .tarab natnamilak iD laivulla nahal nad
B nainatrep rogoB .rogo . 
 ,.S ,itaidaH itnailuY .S 9002 .initrakuS nad ,.  .  kiteneG karaJ nad nakopmolegneP
igolofroM retkaraK nakrasadreB saneN aftuN amsalP  .  .troH.J 462:)3(91 -
.9002,472  
,luaS ,ohorguN ,sibuL ,apkayN ,mikaH  0102 .yeliaB nad gnoH ,ahiD rasaD . - rasad  
 umlI satisrevinU ,hanaT  .lah 051 .gnupmaL  
 
umlI .0102 .S ,onegiwojdraH - hanaT umli .  .odnisserP akimedakA .uraB isidE
.lah 08 .atrakaJ  
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 nogneS ,muignaM nakageT nad hanaT araH isubirtsiD isaulavE .8002 .W itatraH
iskudorP nairatseleK kutnu ruaD rihkA adap adel nad   id namanaT natuH
 .rasakaM III tinU I inatuhnI .TP awoG RMU  nad natuh lanruJ
takaraysam  991 :.2 on ,III .loV . – .912  
 
PS nad mala tafsof naturaleK .8002 ..sirdI .K nad .W ,kitatraH -  tubmag malad 63
 .larenim hanat tnaroilema nahab irebid gnay  hanaT lanruJ milkI nad  01 ,
54 :)72( - .65  
 
rasaD .0102 .L .A ,haifanaH - hanaT umlI rasad   .adasreP odnifarG ajaR .TP
.lah 372 .atrakaJ  
 detavitluC fo seitreporP lacimehC dna lacisyhP .4102 .namrakuS dna hallutamkiH
 .aisenodnI ,aretamuS dna natnamilaK ni FTCCI fo setiS lairT ruoF nI taeP
slioS porT J 131 :4102 3 .oN ,91 .loV , - 2580 NSSI 141 - X752  
 
 nautneneP .2002 .sabmaT .D nad .SM ,nidunamI  ria nairebmep utkaw nad halmuj
 .hanat nad namanat ,milki atad isamrofni iulalem iabac namanat isagiri
isatiderkA romoN atsirgA lanruJ 0141 :NBSI .9991/peK/ITKID/35 : - .9833  
 naalolegneP gnatneT nauhategneP huragneP .9002 .B namtoH nad Y ,idaitsI
 padahreT ajreK isavitoM nad ,nahaL anuG ataT ispesreP ,nahaL
 .nargimsnarT nainatreP adaP tubmaG nahaL nainatreP sativitkudorP
atcaxE haimlI lanruJ .9002 ieM ,)1( 2 ,  
K .0102 .A ,nianruK  tafiS nakrasadreB akiporT tubmaG nagnatameK isakifisal
 .kitpO tapaR  .isasiradnatS gnidisorP .lah 55 .atrakaJ  
tafiS nahabureP .6002 .S anaidraM -  natuH isrevnoK nataigeK adaP hanaT tafis
 .tiwaS apaleK nanubekreP idajneM tubmaG awaR malA  .ispirkS  margorP
idutS  .BPI .nanatuheK satlukaF .atuH ayaD iduB  
 .moc.sserpdroW gnuapramyob //:ptth .hanaT aimiK tafiS .9002 .B ,gnuapraM
.7102 rebmevoN 20 adap seskaiD  
( sanaN nahaL hanaT aimiK nad kisiF tafiS .6102 .NAD ,nitraM susomoc sananA  )
 gnaresret gnay arohthpotyhP  eP .ps  id itaH kusuB tikayneP babeyn
 .gnupmaL isnivorP )PGG( elppaeniP tnaiG taerG .TP nanubekreP ispirkS  .
.gnupmaL satisrevinU nainatreP satlukaF igolonketorgA  
 namanaT nopseR .0102 .W ,irtifayS ,.itayahruN ,.M.G I ,askibus,.itnagsaM
neN+tiwaS apaleK( irasgnapmuT  nakupumeP nad isaroilemA padahreT )sa
 .isadargedreT tubmaG nahaL id  nainatreP igolonkeT naijakgneP ialaB
 urabnakeP ,nayopraM gnadaP ,143 .oN noitusaN nidurahaK .lJ ,uaiR
01201 . 
 
,du’saM  .P  .2991  haaleT  narubuseK  .asakgnA.hanaT  gnudnaB  owreoP   .ododiw
 .1991  .sserP ilawajaR .igolofroM nad aseneG sesorP ,hanaT aseneG
lah 471 .atrakaJ . 
 24  
 
 nahaL iD saneN namanaT lisaH natakgnineP ayapU .2102 ,rimatsuM nad idiluaM
 .tubmaG J  . akiporT nahaL & nanubekreP  ;2102 rebmeseD 2 .oN ,2 .loV ,
23 - 83 . 
ayaliwep idutS .1102 .itkebuM  tubmag nahal naalolegnep akgnar malad nah
 .uaiR isnivorP id natujnalekreb aisenodnI igolonkeT nad sniaS lanruJ  
88:)2(31 - .49  
7002 .A ,afotsuM  .  natuH adap hanaT igoloiB nad ,aimiK kisiF tafiS nahabureP
 lanoisaN namaT nasawaK id nainatreP nahaL idajneM habuid gnay malA
 .resueL gnunuG ispirkS  .  nainatreP tutitsnI .nanatuheK satlukaF :roboB
.rogoB  
,tahilsuM .L ,.S ,itayijaN   .artupidayruS .N .N .I nad 6002  nahaL naalolegneP .
 ni sdnaltaeP dna ,tseroF ,egnahC etamilC keyorP .natujnalekreB tubmaG
lanoitanretnI sdnalteW .aisenodnI -  efildliW nad emargorP aisenodnI
.aisenodnI ,rogoB .adanaC tatibaH  
 
pubaK id tubmaG nahaL isnetoP nad narabeyneP .0102 .B ,lursaN  silakgneB neta
 .nainatreP nagnabmegneP kutnU  lanruJ igolonketorgA  .oN 1 .loV ,
1 :0102 sutsugA,1 - .7  
 
 .atrakaJ .akatsuP aidemorgA .fitkefE gnay nakupumeP kujnuteP .2002 .nazivoN
.lah 031  
 isrevnokiD gnaY tubmaG hanaT aimiK tafiS sisilanA .3102 .C.T ,ohorguN
 .rapmaK netapubaK iD tiwaS apaleK nanubekreP idajnem .ispirkS  
atrep satlukaF .AKSUS NIU .nakanretep nad nain  
 tubmaG hanaT aimiK tafiS sisilanA .3102 .E ,itnayrA ,anaskO ,.C.T ,ohorguN
naY  netapubaK iD tiwaS apaleK nanubekreP idajnem isrevnokiD g
 .rapmaK igolonketorgA lanruJ 52 .)1(4 . - .03  
tafiS .5002 .itahirpuS nad ,.D ismaysruN -  atreS lareniM naD hanaT tafis
( idaP kutnU kupuP nahutubeK nagneD aynnatiaK vitas azyrO )a  ,  gnugaj
( syam aeZ eK naD ) ( ialed xam enicylG 04 :)3( 33 .imonorgA nitellub .) - .74  
alO ,.O .A ,eyodalO -  tneirtuN .5002 .A.D ,aloobgA ,.O.M ,eriedA ,.A.B ,smadA
ni noitisopmoceD rettiL dna scimanyD   alahpecocuelanecueL  ed ).maL (
 .devneD nairegiN ehT ni noitatnalP lliw fO nacirfA tse’tI  ygolocE eilppA  .
.31 emuloV  
K ,kinaM nad ,.H ,haysnairpvoN ,.idnafA ,.M ,nawajuP  nagnatameK .6102 .S.E.
 tnaiG taeG .TP id iggniT nad hadneR iskudorP nahaL adaP hanaT tagergA
 .elppaeniP .akiporT ketorgA .J   111 :1 .oN ,4 .loV – .6102 iraunaJ ,511  
,.D .N irtuP   nahubmutreP lisaH nagnidnabreP .7102 .enausaR .N nad ,.sugA .S
( udaM sanaN nad neeuQ sanaN enneyaC  igoloiB rajaleB rebmuS iagabeS )
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 .nagnabmekreP nad nahubmutreP iretaM mukitkarP naudnaP apureB
7102 nakididneP lanoisaN ranimeS 879 : NBSI . - 206 - 31307 -2-  :6 711 - .221  
tafiS nahabureP .9991 .B ,kugkugajdaR -  tubmaG hanaT aimiK nad kisiF tafis
 .nainatreP kutnu tubmaG nahaL isamalkeR tabikA  nad hanaT umlI lanruJ
nagnukgniL 1 ,1 .oN ,2 .loV . - 0002 .51 . 
huragneP .4102 .P ,onoyhaC nad ,.kinaM .B.K.T ,.idnafA ,.A ,tamhaR   nad isagirI
( sanaN namanaT nahubmutreP padahreT kinagrO asluM  susomoc sananA
.hasaB akiporT hareaD id )rreM ).L(  akiporT ketorgA lanruJ  551:)1(2 -
4102 ,851 . 
 kutnu tubmaG nahaL naaalolegneP nad kitsiretkaraK .2102 .S,P,N,inimtaR
 .nainatreP nagnabmegneP lamitpobuS nahaL lanruJ  2 .romoN 1 emuloV .
791 namalaH - .2102 rebotkO .602  
 .9002 .B hugeT .P nad ,.razmaH .S ,.ilzsaH .N ,iniR  nairebmeP  hsa ylf  asis uba(
 .tubmag hanat hp naktakgninem kutnU )plup kirbap reliob  .miK .siR .J  .oN
 :9002 rebmetpeS ,2 .loV ,2 231 - .931  
 68 .atrakaygoY .suisinaK .nenap acsap nad ayadiduB sanaN .0002 .R ,anamkuR
.lah  
 
 nakupumeP isadnemokeR .riboS nad,.D ,A ,alisuS ,.R ,otnawreoP ,.D ,O ,naufaS
 .hanaT araH sutatS nakrasadreB sanaN namanaT kutnu muilaK norgA .J  .
65 : )1( 93 aisenodnI  - )1102( 16 . 
 
 .6102 .E ,monA ,.nawaW ,.R ,artuphaS  nad hanaT riA akuM namaladeK huragneP
 namanaT nahubmutreP nad araH naaidesreteK padahreT kinagrO nahaB
 tiwaS apaleK  )qcaJ sisneeniug siealE(  .tubmaG nahaL id atrepaF MOJ  
6102 iraurbeF 1 .oN 3 .loV  
 .4102 .A iriohK nad ,namriwidA ,.A .W artupaS  naD manaT karaJ huragneP
 sanaN nahubmutreP padahreT niskuA nairebmeP  susomoC sananA(  )L(
rreM  )  .tubmaG nahaL iD tiwaS namanaT aratnA iD atrepaF moJ   1 .loV
.4102 rebotkO 2 .oN  
 
 .0002 .A ,idapusortsaS  nagnacnaR nainatreP gnadiB sitkarP naabocreP  .
.lah 572 .atrakaygoY .suisinaK  
 
 kisiF nad aimiK tafiS isaulavE .6102 .F .F ,ijdA nad ,.N .itnailuY ,.C .I ,idaiteS
skE C kolB id isakoL aparebeB irad tubmaG -  .hagneT natnamilaK glP
IRGA lanruJ  TAEP .loV  ,  71  .oN  ,2  metpeS reb  6102  : 76 - 87 . 
2002 .D ,nawaiteS  . .2 diliJ aisenodnI tabO nahubmuT   643 .aydiwirgA :atrakaJ
.lah  
 
 id tubmaG nahaL adaP S naD ,gM ,aC rusnU isubirtsiD .5102 .B ,abihahS
 nad nohoP gnataB iraD karaJ nakrasadreB tiwaS apaleK nanubekreP
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 .tubmaG nalabeteK ispirkS  ayadrebmuS nad hanaT umlI nemetrapeD .
rogoB .rogoB nainatreP tutisnI nainatreP satlukaF nahaL . 
 
 .5102 .H ,itteY nad nawaW ,.A ,D ,gnairagabiS  larenim hanat nairebmep huragneP
 naD nahubmutrep padahret nakhawasid gnay tubmag hanaT adap isarea nad
orp ( idap namanat iskud avitas azyro .uaiR satisrevinU nainatreP satlukaF .)L .  
 nahaL naiauseseK sisilanA nad hanaT narubuseK idutS .8002 .H ,atidnaweoS
 .silakgneB netapubaK id nanubekreP namanaT satidomoK kutnu  lanruJ
aisenodnI igolonkeT nad sniaS 821 :)2( 01 . - .331  
.hanaT iriC nad tafiS .3891 .G ,idrapeoS  .lah 923 .rogoB .rogoB nainatreP tutitsnI  
 
 dna gnikaM rof metsyS cisaB A .ymonoxaT lioS .9991 ,ffatS yevruS lioS
ADSU .noitidE dnoceS .syevruS lioS gniterpretnI -  .bdnaH .cirgA SCRN
.634  
 .1991 .H.J ,eirroT dna .D.G.R ,leetS  utauS akitsitatS rudesorP nad pisnirP
.)irtnamuS gnabmaB :nahamejreT( kirtemoiB natakedneP   .TP :atrakaJ
.aidemarG  
 .6002 ,.S .D idrA nad ,.S mahibaS ,.W .I akitsauS  hanat narupmacnep huragneP
 hanat adap tiripreb larenim  lisah nad nahubmutrep padahret tubmag
idap namanat umli lanruJ . - aisenodnI nainatrep umli  ,2 .oN ,8 emuloV .
99 .mlH ,6002 - .901  
 
99 namalaH .kabeL awaR nahaL .6002 .H ,oygabuS -  ukuB malad 611
 gnabtiL raseB ialaB .awaR nahaL naalolegneP nad kitsiretkaraK
ebmuS .rogoB ,nainatreP nahaL ayadr  
 id nagnaP iskudorP kutnU muilaK araH naalolegneP nad nareP .3102 ,idnabuS
 .aisenodnI 1 :3102 teraM 1 .oN 6 .loV nainatreP isavonI nagnabmegneP -
01 . 
 nautaB irad lanigraM hanaT nahalasamreP nad kitsiretkaraK .0102 .N atrahuS
 .natnamilaK id masaM nemideS nainatreP gnabtiL lanruJ 93 :)4(92 . - 641  
 ,hanat aimik sisilana sinket kujnuteP .5002 ,itaivE nad otrapuS ,namealuS
itilenep ialaB .kupup nad ria ,namanat .lah 56 .rogob ,hanat na  
hauB namanaT iskudorP umlI .7891 .H onojranuS -  .uraB raniS :gnudnaB .nahaub
.lah 581  
rusnU sutatS .9002 .S ,idayirpuS - aC( asaB rusnu +2 gM , +2 K , + aN dna , +  nahaL iD )
 .arudaM gnireK umlI lanruJ - nainatreP umli 53 .)1(2 loV . - .14  
kidairuS  .nainatreP kutnU masaM tafluS nahaL naalolegneP .5002 .A.D ,atra
 ,nainatreP gnabtiL lanruJ  63 :5002 ,)1(42 – .54  
 54  
 
sineJ .7002 .idairtuS .T .M nad ,.A.D ,atrakidairuS -  kutnU isnetopreB nahaL sinej
 .awaR nahaL id nainatreP nagnabmegneP nainatreP gnabtiL lanruJ  ,
 511 :7002 ,)3(62 – .221  
rasaD .5002 .R ,otnasuS - hanaT umlI rasad  . .lah 76 .atrakaJ .suisinaK tibreneP  
 931 .atrakaJ .atpiC akeniR tibreneP .nakupumeP nad kupuP .8002 .M .M ,ojdetuS
 .lah  
.nagnapaL id tubmaG isakifitnedI .7991 .iniaruN nad ,.K.A niddurhayS  
 ayrakakoL  nad hanaT naitileneP tasuP .naitileneP noN lanoisgnuF
.igolotamilkorgA  
 apaleK nanubekreP iD tnemssessA deeW .1102 .naiD .S nad onibraS ,.E artupayS
 .tiwas apalek nanubekrep adap tubmaG nahaL tiwas  kinkeT lanruJ
aD rebmuS nataafnameP & nanubekreP nahaL ay 73 :)1( . - .24  
 .5791 ,nosleN .L .W nad ,.L .S ,eladsiT  nalimcaM srezilitreF dna ytilitreF lioS
gnihsilbuP   931 .kroY weN .cnI .oC .egap  
 NEEUQ .vc sanaN rakA imotanA nad igolofroM .serpnI .9102 .itnawarpirT
(  susomoc sananA  adap hubmuT gnay )rreM .L  gnay hanaT epiT agiT
.uaiR id adebreB  
 metsiS lositsE adap aimiK tafiS .3002 .inayadnaH .S nad ,.H .N .S imatU
 .kinagrO nainatreP nainatreP umlI lanruJ 36 :)2(01 . - .96  
 
iW d jaj a A . ohorguN .K ,.G.P.I , 8002 .amaraK .S .A ,.S idrA .D ,  ayad rebmuS .
 .nataafnamep nad nasatabretek ,isnetop :awar nahal  malaD  .P ,otpijtuS :
 nahaL nainatreP udapreT nagnabmegneP .)sde( .mayS niduyhaM nad
 nainatreP nagnabmegneP lanoisaN halasiR .kabeL nad turuS gnasaP awaR
goB .kabeL nad turuS gnasaP awaR nahaL 3 ,ro - 671 .p .2991 teraM 4 - .881  
 
 namanaT adaP hanaT malaD orkaM araH radaK sisilanA .0102 .A ,inamaY
 .hagneT natnamilaK ayaR nubmaT aseD id irtseroforgA  natuH lanruJ








 64  
 
 naripmaL 1  . ilanA lisaH naialineP airetirK  naitileneP ialaB hanaT aimiK tafiS sis







hadneR  gnadeS  iggniT  iggniT tagnaS  
)%( C  1<  1-2 2-3 3-5 5>  
)%( N  1,0<  1,0 - 2,0  12,0 - 5,0  15,0 - 57,0  57,0>  
N/C  5<  5- 01  11 - 51  61 - 52  52>  
P2O5  %52 LCH
)g001 gm(  
51<  51 - 02  12 - 04  14 - 06  06>  
P2O  5  yarB
)P mpp(  
4<  5-7 8- 01  11 - 51  51>  
P2O  5  neslO
)P mpp(  
5<  5- 01  11 - 51  61 - 02  02>  
K2  %52 LCH O
)g001 gm(  
01<  01 - 02  12 - 04  14 - 06  06>  
 em( CEC/KTK
)hanat/g001  




2<  2-5 6- 01  11 - 02  02>  
 em( gM
)hanat/g001  
3,0<  4,0 -1 1,1 - 0,2  1,2 - 0,8  8>  
 em( K
)hanat/g001  
1,0<  1,0 - 3,0  4,0 - 5,0  6,0 - 0,1  1>  
 em( aN
)hanat/g001  
1,0<  1,0 - 3,0  4,0 - 7,0  8,0 - 0,1  1>  
 nahunejeK
)%( asaB  
02<  02 - 04  14 - 06  16 - 08  08>  
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 naripmaL muirotarobaL sisilanA lisaH .2  
 





K aC  gM  aidesreT S  
 C
kinagrO  
)%(  )%(  )gk/)*(lomc(  )mpp(  )%(  
akgnaB  1U  28.2  61.0  80.76  12.0  01.7  64.4  38.651  14.45  
akgnaB  2U  87.2  21.0  21.55  12.0  67.7  97.2  18.841  22.45  
akgnaB  3U  17.2  51.0  02.55  12.0  65.5  92.4  25.341  25.45  
rubuB  1U  48.2  32.0  70.66  42.0  69.6  83.3  36.011  54.35  
rubuB  2U  9.2 0 12.0  25.28  52.0  34.5  96.4  81.68  40.45  
rubuB  3U  21.3  81.0  45.78  23.0  66.4  15.3  92.18  18.84  
udaM  1U  60.3  41.0  32.48  91.0  09.5  69.2  83.751  47.45  
udaM  2U  50.3  41.0  93.37  32.0  48.6  33.8  92.111  39.25  
udaM  3U  68.2  62.0  60.06  02.0  26.5  28.3  64.101  99.15  
neeuQ  1U  92.3  53.0  53.411  72.0  23.6  48.2  07.901  68.25  
neeuQ  2U  31.3  83.0  42.69  72.0  92.7  14.2  33.78  85.74  
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3 naripmaL magaR kidiS sisilanA lisaH nasakgniR .  
 
oN  natamagneP retemaraP   F gnutiH  )%( KK  
1  Hp  ,2 nt51  08,4  
2 N- latot  ,21 **91  38,91  
3 P- aidesret  ,2 nt56  65,91  
4 K ,4 53 * 53,11  
5 aC  ,1 nt03  83,41  
6 gM  ,1 nt54  38.41  
7 S- aidesret  ,4 64 * 28,61  
8 C- kinago  ,1 nt25  60,4  
 : nagnareteK  nt  atayN kadiT =  
   * atayN adebreB =  
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4 naripmaL tubmag hanat Hp .  
 
    
naukalreP  
  nagnalU    
latoT  naataR  vedtS  
1 2 3 
1G  akgnaB  ,2 28  ,2 87  ,2 17  ,8 13  ,2 77  ,0 60  
2G  rubuB  ,2 48  ,2 9 ,3 21  68,8  59,2  51,0  
3G  udaM  ,3 60  ,3 50  ,2 68  ,8 79  ,2 99  ,0 11  
4G  neeuQ  ,3 92  ,3 31  ,2 28  ,9 42  ,3 80  ,0 42  
halmuJ  ,21 10  ,11 68  ,11 45  83,53      
naataR  ,3 300  ,2 569  ,2 268  
    
 
KF     �
�Y … �2
r. t
           �  
53 , 83 2
21
� 401 , 13  
 
=   TKJ ∑ Y( ji )
 2 – KF  ( = ,2 28 2+ ,2 87 2+ ,2 17 2 +.......+ ,2 28 2)   − 401 , 13  
                              = 401 , 56 �  401 , 13  

















� KF  
 = 401 , 64 �  401 , 13    
 =  0, 51  
TKJ =  GKJ -      PKJ   = 0, 43 �  0, 51    




















               �
0, 09050
0, 66320
   
  = 2, 51  
 05  
 
magaR kidiS sisilanA lebaT  
    
 KS  BD  KJ  TK  tih F  
lebaT F  
50,0  10,0  
naukalreP  3 0, 51  ,0 50 090  ,2 51 nt  ,4 70  ,7 95  
talaG  8 ,0 91  ,0 20 663  
   latoT  11  ,0 43  
    = teK   nt  atayN kadiT =   
   * atayN adebreB =  
























 15  
 
N .5 naripmaL -t lato  
 
    
  
naukalreP  
  nagnalU    
latoT  naataR  vedtS  
1U  2U  3U  
1G  akgnaB  ,0 61  ,0 21  ,0 51  ,0 34  ,0 41  ,0 20  
2G  rubuB  ,0 32  ,0 12  ,0 81  ,0 26  ,0 12  ,0 30  
3G  udaM  ,0 41  ,0 41  ,0 62  ,0 45  ,0 81  ,0 70  
4G  neeuQ  ,0 53  ,0 83  0,3 ,1 30  ,0 43  ,0 40  
halmuJ  ,0 88  ,0 58  ,0 98  ,2 26      
naataR  ,0 22  ,0 12  ,0 22  
    
 
 
KF     �
�Y … �2
r. t
           �  
2, 26 2
21
� 0, 75  
 
=   TKJ ∑ Y( ji )
 2 – KF  ( = ,0 61 2+ ,0 21 2+ ,0 51 2 +.......+ ,0 32)   − 0, 75  
                              = 0, 66 �  0, 75  

















� KF  
 = 0, 46 �  0, 75  
 =  0, 70  
TKJ =  GKJ -      PKJ   = 0, 80 �  0, 70  
























  = 21 , 91  
 25  
 
magaR kidiS sisilanA lebaT  
      
KS    BD  KJ  TK  F- tiH  
lebaT F  
 %5  %1  
 naukalreP  3 70,0  ,0 20 682  ,21 **91  ,4 70  ,7 95  
 talaG  8 510,0  678100,0  
    latoT  11  ,0 80  
      
 %5 elbat F > gnutih F anamid ,atayn adebreb naukalrep aynitrA * = nagnareteK
 iju nakukalid ulrep aggnihes %1 < gnutih F numan .tujnal  
 
mumu naataR  = 26,2  = 21/  22,0  
KK   ( =
 
√ 40,0 / 22,0  = %001 x ) 38,91  % 
 
 )DJU( nacnuD karaJ ijU nagned tujnaL ijU latoT N  
P 2 3 4 
8,p( 50,0R ) ,3 62  ,3 40 ,3 84  
50,0DJU  280,0  580,0  780,0  
 
licek ek raseb irad naturU  
neeuQ 4G  43,0  A 62,0  
 rubuB 2G  12,0  B 31,0  
 udaM 3G  81,0  B 
  akgnaB 1G  41,0  B 
   
naukalreP  latoT N  
 1 G akgnaB  41,0 b 
2 G  rubuB  12,0 b 
3 G  udaM  81,0 b 




 35  
 
P .6 naripmaL -t aidesre  
 
    
naukalreP  
nagnalU  
latoT  naataR  vedtS  
1U  2U  3U  
1G  akgnaB  ,76 80  ,55 21  ,55 20 ,771 40 ,95 31  ,6 88  
2G  rubuB  ,66 70  ,28 25  ,78 45  ,632 31  7 ,8 17  ,11 32  
3G  udaM  ,48 32  ,37 93  ,06 60  ,712 86  ,27 65  ,21 11  
4G  neeuQ  ,411 53  ,69 42  ,76 84  ,872 70  ,29 96  ,32 46  
halmuJ  ,133 37  ,703 72  ,072 82  ,909 82      





KF     �
�Y … �2
r. t
           �  
909 , 82 2
21
� 99886 , 81  
 
=   TKJ ∑ Y( ji )
 2 – KF  ( = ,76 80 2+ ,55 21 2+ ,55 22 +.......+ ,76 84 2)   − 99886 , 81  
                              = 20427 , 36 �  99886 , 81  















712 , 86 2
3
� KF  
 = 54607 , 12  �  99886 , 81  
 =  6471 , 40  
TKJ =  GKJ -      PKJ   = 3053 , 54 �  6471 , 14  
























  = 2, 56  
 45  
 
magaR kidiS sisilanA lebaT  
      
KS    BD  KJ  TK  F- tiH  
lebaT F  
 %5  %1  
 naukalreP  3 ,6471 40  ,285 10  ,2 56 nt  ,4 70  ,7 95  
 talaG  8 ,7571 14  912 , 86        
 latoT  11  ,3053 54  
 
      
 = teK   nt  atayN kadiT =  
   * atayN adebreB =  
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7 naripmaL K .  
 
    
naukalreP  
  nagnalU    
latoT  naataR  vedtS  
1U  2U  3U  
1G  akgnaB  ,0 12  ,0 12  ,0 12  ,0 36  ,0 12  ,0 00  
2G  rubuB  ,0 42  ,0 52  ,0 23  ,0 18  ,0 72  ,0 40  
3G  udaM  ,0 91  ,0 32  ,0 20 ,0 26  ,0 12  ,0 20  
4G  neeuQ  ,0 72  ,0 72  ,0 32  ,0 77  ,0 62  ,0 20  
halmuJ  ,0 19  ,0 69  ,0 69  ,2 38      





KF     �
�Y … �2
r. t
           �  
2, 38 2
21
� 0, 76  
 
=   TKJ ∑ Y( ji )
 2 – KF  ( = ,0 12 2+ ,0 12 2+ ,0 12 2 +.......+ ,0 32 2)   − 0, 76  
                              = 0, 86 �  0, 76  

















� KF  
 = 0, 86  –  0, 76  
 =  0, 3900  
TKJ =  GKJ -      PKJ   = 0, 510 �  0, 10  
























  = 4, 53  
 65  
 
magaR kidiS sisilanA lebaT  
      
KS    BD  KJ  TK  F- tiH  
lebaT F  
 %5  %1  
 naukalreP  3 3900,0  ,0 300 21  ,4 53 * ,4 70  ,7 95  
 talaG  8 7500,0  717000,0  
    latoT  11  5100,0  
      
 %5 elbat F > gnutih F anamid ,atayn adebreb naukalrep aynitrA * = nagnareteK
.tujnal iju nakukalid ulrep aggnihes %1 < gnutih F numan  
 
mumu naataR  = 38,2  = 21/  632,0  
KK   ( =
 
√ 30,0 / 42,0  = %001 x ) 53,11  % 
 
 )DJU( nacnuD karaJ ijU nagned tujnaL ijU K 
P 2 3 4 
8,p( 50,0R ) ,3 62  ,3 40 ,3 84  
50,0DJU  50,0  50,0  50,0  
 
licek ek raseb irad naturU  
rubuB 2G  72,0  A 22,0  
 neeuQ 4G  62,0  A 02,0  
 akgnaB 1G  12,0  B 
  udaM 3G  12,0  B 
   
naukalreP  K 
G  1 akgnaB  12,0 b 
G2 rubuB  72,0 a 
G3 udaM  12,0 b 
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8 naripmaL aC .  
 
    
naukalreP  
nagnalU  
latoT  naataR  vedtS  
1U  2U  3U  
1G  akgnaB  ,7 10 ,7 67  ,5 65  ,02 24  ,6 18  ,1 31  
2G  rubuB  ,6 69  ,5 34  ,4 66  ,71 50  ,5 86  ,1 71  
3G  udaM  ,5 90 ,6 48  ,5 26  81 , 63  ,6 21  ,0 46  
4G  neeuQ  ,6 23  ,7 92  ,7 53  ,02 69  ,6 99  ,0 85  
halmuJ  ,62 82  ,72 23  ,32 91  ,67 97      





KF     �
�Y … �2
r. t
           �  
67 , 97 2
21
� 94 , . 93  
 
=   TKJ ∑ Y( ji )
 2 – KF  ( = ,7 12+ ,7 67 2+ ,5 65 2 +.......+ ,7 53 2)   − 194 , 93  
                              = 105 , 74 �  194 , 93  






02 , 24 2
3
�
71 , 50 2
3
�
81 , 63 2
3
�
02 , 69 2
3
� KF  
 = 494 , 07  –  194 , 93  
 =  3, 03  
TKJ =  GKJ -      PKJ   =  01 , 80 �  3, 03  




















               �
1, 01
0, 58
   
  = 1, 03  
 85  
 
magaR kidiS sisilanA lebaT  
      
KS    BD  KJ  TK  F- tiH  
lebaT F  
 %5  %1  
 naukalreP  3 ,3 03  1, 01  ,1 03 nt  ,4 70  ,7 95  
 talaG  8 ,6 87  ,0 58        
 latoT  11  ,01 80  
 
      
 = teK   nt  atayN kadiT =  
   *  = atayN adebreB  
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9 naripmaL gM .  
 
    
naukalreP  
nagnalU  
latoT  naataR  vedtS  
1U  2U  3U  
1G  akgnaB  ,4 64  ,2 97  ,4 92  ,11 45  ,3 58  ,0 29  
2G  rubuB  ,3 83  ,4 96  ,3 15  ,11 85  ,3 68  ,0 27  
3G  udaM  ,2 69  ,8 33  ,3 28  ,51 11  ,5 40  ,2 88  
4G  neeuQ  ,2 48  ,2 14  ,1 48  ,7 90  ,2 63  ,0 05  
halmuJ  31 , 46  81 , 22  ,31 64  ,54 23      





KF     �
�Y … �2
r. t
           �  
54 , 23 2
21
� 171 , 61  
 
=   TKJ ∑ Y( ji )
 2 – KF  ( = ,4 64 2+ ,2 97 2+ ,4 92 2 +.......+ ,1 48 2)   − 171 , 61  
                              = 102 , 28 �  171 , 61  






11 , 45 2
3
�
11 , 85 2
3
�





� KF  
 = 181 , 59  –  171 , 61  
 =  01 , 97  
TKJ =  GKJ -      PKJ   =  03 , 66 �  01 , 97  




















               �
3, 06
2, 84
   
  = 1, 54  
 06  
 
magaR kidiS sisilanA lebaT  
      
KS    BD  KJ  TK  F- tiH  
lebaT F  
 %5  %1  
 naukalreP  3 1 ,0 97  ,3 06  ,1 54 nt  ,4 70  ,7 95  
 talaG  8 ,91 78  ,2 84        
 latoT  11  ,03 66  
 
      
 = teK   nt  atayN kadiT =  
   * atayN adebreB =  
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S .01 naripmaL -t aidesre  
 
    
naukalreP  
nagnalU  
latoT  naataR  vedtS  
1U  2U  3U  
1G  akgnaB  ,651 38  ,841 18  ,341 25  ,944 61  ,941 27  ,6 07  
2G  rubuB  ,011 36  ,68 81  ,18 92  ,872 10 ,29 07  ,51 27  
3G  udaM  ,751 83  ,111 92  ,101 64  ,073 31  ,321 83  ,92 68  
4G  neeuQ  ,901 70 ,78 33  ,721 25  ,423 55  ,801 81  ,02 41  
halmuJ  ,435 45  ,334 16  ,354 97  ,1241 49      





KF     �
�Y … �2
r. t
           �  
1241 , 49 2
21
� 294861 , 87  
 
=   TKJ ∑ Y( ji )
 2 – KF  ( = ,651 38 2+ ,841 18 2+ ,341 25 2 +.......+ ,721 25 2)   − 294861 , 87  
                              = 289671 , 41 �  294861 , 87  












073 , 31 2
3
�
423 , 55 2
3
� KF  
 = 408371 , 14  –  294861 , 87  
 = 1135 , 36  
TKJ =  GKJ -      PKJ   =  9848 , 63 �  1135 , 36  




















               �
0771 , 45
793 , 22
   
  = 4, 64  
 26  
 
magaR kidiS sisilanA lebaT  
      
KS    BD  KJ  TK  F- tiH  
lebaT F  
 %5  %1  
 naukalreP  3 ,1135 36  ,0771 45  ,4 64 * ,4 70  ,7 95  
 talaG  8 ,7713 37  ,793 22        
 latoT  11  ,9848 63  
 
      
   
 %5 elbat F > gnutih F anamid ,atayn adebreb naukalrep aynitrA * = nagnareteK
.tujnal iju nakukalid ulrep aggnihes %1 < gnutih F numan  
 
mumu naataR  = 49,1241 594,811 = 21/  
KK   ( =
 
√ 39,91 / 05,811  = %001 x ) 28,61 % 
 
 )DJU( nacnuD karaJ ijU nagned tujnaL ijU aidesreT S  
P 2 3 4 
8,p( 50,0R ) ,3 62  ,3 40 ,3 84  
50,0DJU  15,73  21,93  40,04  
 
licek ek raseb irad naturU  
akgnaB 1G  27,941  a 86,901  
 udaM 3G  83,321  a 62,48  
 neeuQ 4G  81,801  ba  
  rubuB 2G  07,29  b 
   
naukalreP  aidesreT S  
G  1 akgnaB  27,941 a 
G2 rubuB  07,29 b 
G3 udaM  83,321 a 
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 naripmaL C .11 -o kinagr  
 
    naukalreP    nagnalU    latoT  naataR  vedtS  
  1U  2U  3U        
1G  akgnaB  ,45 14  ,45 22  ,45 25  ,361 51  ,45 83  ,0 51  
2G  rubuB  ,35 54  ,45 40  ,84 18  651 ,30 ,25 01  ,2 68  
3G  udaM  ,45 47  ,25 39  ,15 99  ,951 66  ,35 22  ,1 04  
4G  neeuQ  ,25 68  ,74 85  ,25 60  251 ,50 05 , 38  ,2 58  
halmuJ  ,512 64  ,802 77  ,702 83  ,136 16      





KF     �
�Y … �2
r. t
           �  
136 , 16 2
21
� 44233 , 72  
 
=   TKJ ∑ Y( ji )
 2 – KF  ( = ,45 14 2+ ,45 22 2+ ,45 25 2 +.......+ ,25 60 2)   − 44233 , 72  
                              = 10333 , 26 �  44233 , 72  






361 , 51 2
3
�
651 , 03 2
3
�
951 , 66 2
3
�
251 , 05 2
3
� KF  
 = 56233 , 60  –  44233 , 72  
 = 02 , 97  
TKJ =  GKJ -      PKJ   =  75 , 53 �  02 , 97  
























  = 1, 25  
 46  
 
magaR kidiS sisilanA lebaT  
      
KS    BD  KJ  TK  F- tiH  
lebaT F  
 %5  %1  
 naukalreP  3 ,02 97  ,6 39  ,1 25 nt  ,4 70  ,7 95  
 talaG  8 ,63 65  ,4 75        
 latoT  11  ,75 53  
 
      
 = teK   nt  atayN kadiT =  
   * atayN adebreB =  






































  nitilenep isakol narukugneP    nalibmagnep karaj narukugneP  















         hanat lepmas nailaggneP   hanat lepmas nalibmagneP  















  namanat aratna karaj narukugneP  namanat aratna karaj narukugneP  










  namanat aratna karaj narukugneP   nad amatu esaniard narilA  















 epitoneg adap sanan namananeP  neeuq epitoneg sanan namanaT   















          tubmaG hanaT narumejneP                           nahaB nagnabmineP  














   napaisreP  hanaT lepmaS  















      hanat Hp narukugneP  














      tubmaG hanaT Hp narukugnep sesorP  
 
